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EXECUTIVE SUMMARY

The Nonpoint Source Unit of the Office of Education and Outreach adopted a watershed
management approach to nonpoint source monitoring and management in 1996. This approach
has enabled the NPS Program to:

1. improve basic knowledge of each basin;
2. identify the sub-watersheds most impaired by non point source pollution; and,

3. improve the effectiveness of implemented management practices by concentrating
them in a relatively small area.

In 1997, a basin wide screening assessment of the Black Warrior River drainage was
initiated by the Environmental Indicators Section (EIS) of the Field Operations Division of
ADEM. The objectives of this study were to:

assess water quality within the sub-watersheds of the Black Warrior River;

identify sub-watersheds most impacted by NPS pollution;

woh =

identify causes of NPS impairment in sub-watersheds; and,
4. prioritize sub-watersheds most impacted by nonpoint sources of pollution.

The Black Warrior Sub-Basin NPS project was conducted in five phases. Each phase was used
to rank and prioritize sub-watersheds for further assessment.

I. review of available data;
II. reconnaissance and site selection;
I11. macroinvertebrate and habitat assessments;

IV. fish IBI assessments; and
V. chemical/physical assessments.

Roadside assessments of landuse and potential nonpoint source impairments of fifty-two
sub-watersheds were completed March 18-April 2, 1997. Surveys were concentrated in areas
where:

1. previous assessments had not been conducted recently; or,
2. significant impairment from point sources was not suspected.

In addition, waterbodies located within Jefferson County were not assessed during this
study due to the prevalent urban land use and numerous point sources.

Results of the roadside surveys conducted within each of the five cataloging units
indicated the Locust Fork and Upper Black Warrior to be highly impaired by nonpoint source
impairment. The Lower Black Warrior cataloging unit was evaluated as “moderately-slightly
impaired”, while nonpoint source impairment within the Mulberry Fork and Sipsey Fork
cataloging units was evaluated as slight. However, these estimates may be biased because
surveys were concentrated in areas meeting the above criteria. Therefore, percent land cover
estimates, published by EPA in 1997 and based on 1990 and 1993 satellite imagery, were used to



supplement estimates based on roadside surveys (U.S. EPA 1997b). Geological Survey of
Alabama (GSA) and Auburn University (Auburn) are currently analyzing percent landuse and
nonpoint source impairments within the Locust Fork and Sipsey Fork, respectively.

In order to concentrate monitoring efforts in sub-watersheds lacking recent assessment
data, bioassessments conducted between 1992 and 1996 were used to rank and prioritize seven
sub-watersheds. These assessments were conducted by the ADEM, the GSA, and Auburn
University and are listed in Tables 5a-e. Seven stations (25%) were assessed as “unimpaired”, of
which six were located in the Sipsey Fork cataloging unit. Nine stations (46%) were assessed as
“slightly impaired”, and twelve stations (29%) were assessed as “moderately impaired”. No
recent assessments were conducted within the Lower Black Warrior cataloging unit.

Sixty-one macroinvertebrate assessment stations were established in 33 sub-watersheds.
The macroinvertebrate assessments were conducted during May 5-May 23, 1997. Sixteen
stations (26%) were classified as “unimpaired”; 22 stations (36%) and 20 stations (33%) were
classified as “slightly” and “moderately” impaired, respectively. Two stations located within the
Upper Black Warrior and one station located in the Sipsey Fork were classified as severely
impaired.

Personnel from the Environmental Indicators Section worked with GSA to complete fish
assessments at 33 stations concentrated in the Sipsey Fork, Mulberry Fork, and the Upper and
Lower Black Warrior cataloging units. Fish IBI assessments were conducted in sub-watersheds
meeting one or more of the following criteria:

macroinvertebrate assessment bordered between two impairment categories;
stream was characterized by riverine wetlands;
station was impaired by sedimentation or habitat degradation;

waterbody was listed on Alabama’s 1996 303(d) list; or
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macroinvertebrate station location assessed a relatively small portion of the drainage
area

Twenty-seven fish IBI assessments conducted by the GSA during 1997 were used to rank
and prioritize sub-watersheds within the Locust Fork (Shepard et al. 1997; O’Neil and Shepard,
1998). Six additional assessments were conducted in the Hurricane Creek subwatershed in 1998
(O’Neil, 1998). A total of sixty-six fish IBI assessments were conducted within the Black
Warrior drainage during 1997-98. Of these assessments, one station (1%), located on Tyro
Creek was evaluated as “good-excellent”; twelve stations (18%) were classified as “good” or
“good-fair”’; twenty-seven stations (41%) were evaluated as “fair” or “poor-Fair”. Twenty-six
stations (39%) were evaluated as “poor” or “very poor”.

One hundred and sixty-eight bioassessments conducted in fifty-two sub-watersheds were
used to rank and prioritize sub-watersheds for remedial action. The ADEM, GSA, or Auburn
University conducted seventy-three of these assessments between 1992 and 1998 in conjunction
with other studies. Based on regional guidelines for both macroinvertebrates (ADEM) and fish
(GSA), thirty-three sub-watersheds (68 stations) were classified as moderately or severely
impaired. Six of these subwatersheds are located within Jefferson County and are therefore not
included on the priority list for this project. Big Creek within the Lower Black Warrior
cataloging unit is primarily impacted by urban runoff. Lost Creek within the Mulberry Fork
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cataloging unit is primarily impacted by extensive mining activities. The Blackburn Fork
subwatershed in the Locust Fork cataloging unit had significant hydrologic modification
(Shepard et al. 1997) and point sources that limited the biological resource. The remaining
twenty-five sub-watersheds were prioritized by degree of impairment. Landuse data, habitat
assessments, and chemical indicators were used to evaluate the cause of impairment.

Twenty-five priority sub-watersheds were identified within the Black Warrior drainage.
Seven (25%) and three (12%) of these were located within the Mulberry and Sipsey Forks,
respectively; four (17%) were located in both the Upper Black Warrior and the Lower Black
Warrior cataloging units. The Locust Fork was by far the most impaired cataloging unit within
the study area. Although only seven (29%) of the priority sub-watersheds were located within
the Locust Fork system, all thirteen sub-watersheds assessed were evaluated as “poor-fair” to
“very poor” or “moderately” to “severely impaired”.

In an effort to update the Alabama 1996 303(d) list, eight of the eleven water bodies
located within the Black Warrior drainage and listed on the 1996 303(d) were re-evaluated using
macroinvertebrate and fish as indicators of water quality. Seven of these waterbodies were
evaluated as “moderately” to “severely impaired” and were therefore identified as priority sub-
watersheds. Crooked Creek was assessed as “slightly impaired” by macroinvertebrate and fish
bioassessments, suggesting that it should not be listed as a 303(d) priority waterbody.

An additional objective of this project was to develop methods that could be used within
each of the major drainage basins throughout the state to assist the NPS Unit in prioritizing sub-
watersheds for implementation of nonpoint source controls and application of 319 funds.
Because the bioassessments used during this study are based on standardized methods and
regional criteria, assessment results are comparable from year to year (EPA 1997a). This
enabled the EIS of the Field Operations Division to concentrate the efforts of this study in areas
that had not been assessed during the last five years, corresponding to the current watershed
assessment cycle (ADEM 1996a). In addition, conducting several assessments within each
cataloging unit provided a more accurate assessment of each subwatershed, as well as the
cataloging units as a whole (ADEM 1996i).
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INTRODUCTION

The Alabama Department of the Environmental Management (ADEM) is charged with
monitoring the status of the state’s water quality pursuant to the Clean Water Act and the
Alabama Water pollution Control Act. Under the Clean Water Act of 1977, the EPA
emphasized programs addressing the chemical contamination of the nation’s waters (National
Research Council 1992). State and federal programs initiated to meet these water quality
guidelines have been largely successful in controlling and reducing certain kinds of chemical
pollution from point source discharges (National Research Council 1992, ADEM 1996c).
However, the Clean Water Act of 1977 does not directly address impairment from nonpoint
sources. Furthermore, programs designed to monitor and control pollutants from point source

discharges cannot effectively monitor or control pollution from nonpoint sources (National
Research Council 1992).

The detection, assessment, and control of impairment from point sources is fairly well
understood because the pollutants, their concentrations, and probable points of impact are known
(National Research Council 1992, U.S. EPA 1997a). By contrast, nonpoint source pollution is
defined as any unconfined or diffuse source of contamination, such as storm water runoff from
urban or agricultural areas (U.S. EPA 1997a). The pollutants, their concentrations, and/or their
source(s) may not be known or well defined. Because they are mobilized primarily during
rainstorm events, nonpoint source pollution is generated irregularly and, therefore, may not be
detected by periodic chemical water quality measurements (National Research Council 1992).
In addition, there may be multiple stressors present within the watershed that have unknown
synergistic effects, or may cause indirect effects, such as degradation to the habitat (U.S. EPA
1997a). Nonpoint source impairment is associated with landuse within a watershed, such as
agriculture, silviculture, and mining. Potential sources can therefore be widespread and severe.
Water quality at any point along the creek is influenced by water quality from all upstream
tributaries. Therefore, implementing nonpoint source pollution controls or best management
practices (BMPs) at a limited number of sites throughout the cataloging unit may have no
discernible effect on water quality (ADEM 1996a).

In order to address these issues, the Nonpoint Source Unit (NPSU) of the Office of
Education and Outreach adopted a watershed assessment strategy in 1996. The watershed
management approach is a process to synchronize water quality monitoring, assessment, and
implementation of control activities on a geographic basis. In Alabama, the major drainage
basins are monitored on a 5-year rotation basis (ADEM 1996a). Concentrating monitoring
efforts within one basin provides the NPSU with a framework for more centralized management
and implementation of control efforts and provides consistent and integrated decision making for
awarding 319 NPS funds.

In 1997, the Environmental Indicators Section (EIS) of the Field Operations Division of
ADEM initiated a screening assessment of the Black Warrior River sub-basin. The initial goal
of the project was to provide data that will allow ADEM to estimate the current status in
ecological conditions throughout the sub-basin using indicators of biological, habitat, and
chemical/physical conditions. This information can then be used by the NPSU to prioritize sub-
watersheds most impacted by nonpoint source pollution and to use resources most effectively by
directing BMP implementation and demonstration within priority watersheds.



Despite the advantages of implementing a watershed assessment strategy to control
nonpoint source pollution, there are some problems associated with monitoring drainage areas as
large as the Black Warrior. First, streams located within large drainages may drain different
physiographic regions and therefore be characterized by different geomorphologies, substrate
types, and riparian vegetation, resulting in differences in water chemistry, habitat quality, and
biological communities (Omernik 1987). These characteristics will, in turn, influence both
predominant surrounding land use and baseline measurements of ecological indicators used to
assess degree of nonpoint source impairment. Streams located in the Blackbelt region of the
Lower Black Warrior are naturally characterized by lower biological diversity than streams
draining the Fall Line Hills or Southwestern Appalachians. Therefore, the instream or actual
measurements of biological, habitat and chemical/physical parameters cannot be used to rank
and prioritize sub-watersheds throughout a large basin.

The ADEM and the GSA have developed regional criteria to assess water quality using
macroinvertebrates and fish, respectively. These criteria were based on data collected over
multiple years and throughout the state using standard, documented collection and analysis
methods (ADEM 1996e, Mettee, et al. 1996). These criteria therefore incorporate natural
temporal and spatial variation in biological communities and can therefore be used to prioritize
sub-watersheds by degree of impairment.

Limited resources are available to meet the objectives of basin-wide assessment projects.
The Black Warrior sub-basin drains 6,252 mi* (12.2%) of Alabama’s land area and is comprised
of 76 sub-watersheds, some of which are several hundred square miles. Attempting to monitor
all of these sub-watersheds defeats the purpose of the Watershed Assessment Strategy. In
addition, several studies have indicated that monitoring several sites within a sub-watershed once

every five years will provide more accurate estimates of status and trends in ecological indicators
(ADEM 1994b).

Several studies have documented significant impairment of water quality from nonpoint
sources within the Black Warrior sub-basin. These include impairments from sedimentation
caused by agricultural practices (ADEM 1992a, ADEM 1996g) and mining activities; and runoff
of nutrients and bacteria from animal production (Bayne et al. 1987, Bayne et al. 1990, Deutch et
al. 1990, Seesock et al. 1994, ADEM 1996b). Although the affect of mineralization of surface
waters from coal and mineral mining has been monitored, no significant impacts have been
detected (Mettee and O’Neil 1985, O’Neil et al. 1989, Shepard et al. 1991). However, this may
be due to problems associated with detecting impairment from a single source when multiple
sources were present (O’Neil et al. 1989). Eleven waterbodies located within four of the five
cataloging units were included on Alabama’s 1996 303(d) list due to impacts associated with
agriculture, mining and urban runoff (ADEM 1996f). Although eleven percent of Alabama’s
total forest products are produced in the Black Warrior sub-basin, few studies have monitored or
documented the impairments caused by silviculture within the watershed.

The majority of the referenced studies were conducted by three agencies: ADEM, GSA,
and Auburn University. All have been monitoring sub-watersheds of the Black Warrior since the
1970’s. During this time, they have collaborated on several monitoring projects and use similar
assessment methods. Because these agencies used standardized collection and analysis methods
and regional criteria to assess water quality, the results of these studies were used to identify
areas that have not been recently assessed and to supplement information obtained during the



1997 screening assessment. The bioassessment results of previous studies were therefore
reviewed to identify sub-watersheds where information was already available, allowing the EIS
to concentrate monitoring efforts in those sub-watersheds that had not been recently assessed.
Bioassessment results from independent studies conducted during the last 5-year monitoring
period were also used during the Black Warrior screening assessment to prioritize and rank sub-
watersheds.

The Black Warrior Sub-Basin NPS project was conducted in five phases. Each phase
was used to rank and prioritize sub-watersheds for further assessment.

L. review of available data;
II. reconnaissance and site selection;
I11. macroinvertebrate and habitat assessments;

IV. fish IBI assessments; and
V. chemical/physical assessments.

Although the components or phases of this project resulted in a fully integrated
assessment of the Black Warrior sub-basin, biological, habitat, and chemical assessments were
utilized differently in ranking and prioritizing sub-watersheds. Biological communities reflect
the cumulative effects of different pollutant stressors—excess nutrients, toxic chemicals,
increased temperature, excessive sediment loading—and thus provide an overall measure of the
aggregate impact of the stressors. Although biological communities respond to changes in water
quality more slowly than water quality actually changes, they respond to stresses of various
degrees over time. Consequently, monitoring changes in biological communities can detect
impairment from nonpoint sources, which can be infrequent or low-level. The results of fish and
aquatic macroinvertebrate assessments were therefore used to identify priority sub-watersheds.
Land use patterns, habitat condition, and chemical water quality measurements were used to
evaluate the cause(s) of impairment.

The objectives of the 1997 Black Warrior sub-basin wide screening assessment were to:

1. assess water quality within each of the sub-watersheds of the Black Warrior sub-
basin;

identify sub-watersheds most impacted by NPS pollution;
identify causes of NPS impairment in sub-watersheds;

prioritize sub-watersheds most impacted by nonpoint sources of pollution;
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provide a resource for researchers and regulators documenting the information
available regarding each sub-watershed; and,

6. develop basin wide screening methods that can be used to meet the above objectives
in each of Alabama’s major drainage basins.



METHODOLOGY

Study Area

The Black Warrior sub-basin drains 6,252 mi” (12.2%) of Alabama’s land area. It flows
through parts of fifteen counties in Alabama, but only seven counties (Winston, Cullman,
Blount, Walker, Jefferson, Tuscaloosa, and Hale) contain a significant portion of the sub-basin.
Approximately 20% of this seven county area is farmland (O’Neil et al. 1989). In addition, over
95% of Alabama’s coal is produced in the Black Warrior sub-basin (O’Neil et al. 1989).

The Black Warrior sub-basin is comprised of five major tributaries or ‘cataloging units’
(Sipsey Fork, Mulberry Fork, Locust Fork, the Upper Black Warrior, and the Lower Black
Warrior) and seventy-six total sub-watersheds. Approximately 77% of the sub-basin lies above
the Fall Line within the Southwestern Appalachians and the Ridge and Valley ecoregions; the
remaining 23% lies below the Fall Line and is part of the Fall Line Hills, Blackland Prairie, and
Flatwoods /Alluvial Prairie Margins subregions of the Southeastern Plains.

The Southwestern Appalachian and the Ridge and Valley ecoregions (Ecoregions 68 and
67) contain most of Sipsey Fork, Mulberry Fork and portions of Locust Fork and the Upper
Black Warrior cataloging units. Elevations range from around 1,100 ft on the northern slopes to
around 600 ft at the northern boundary of the Fall Line Hills near Tuscaloosa. The streams drain
sandstones and shales and occur in steep sided valleys, creating high gradient, riffle-run streams
characterized by abundant and diverse habitat. Flow in larger streams of the Black Warrior sub-
basin is sustained during dry summer months, but many headwater tributaries will go dry
because of low to no recharge from Pottsville shales and sandstones. The natural vegetation
consists of mixed mesophytic forest restricted mostly to the deeper ravines and escarpment
slopes, and an upland forest characterized by mixed oaks with shortleaf pines.

Streams located below the Fall Line are generally low gradient, habitat poor, glide-pool
streams. Unlike the other regions of the Black Warrior, streams located in the Fall Line Hills
(Ecoregion 65i) flow year round due to the extensive sand and gravel aquifers in the region
(Mettee et al. 1996). Riverine wetlands are characteristic of this ecoregion. Within the Black
Warrior sub-basin, the Fall Line Hills is a transition zone between the Coastal Plain and the
Southwestern Appalachians. The region is mostly forested terrain of open hills with 200-400
feet of relief.

The Blackbelt Region of the extreme southern portion of the Black Warrior sub-basin is
comprised of two subregions of the Coastal Plain, the Blackland Prairie (Ecoregion 65a) and the
Flatwoods/Alluvial Prairie Margins (Ecoregion 65b). Because the regions are narrow and
intermingled, many streams drain through portions of both regions. The elevations in these
regions range 200-400 ft. in the Flatwoods and 150-250 ft. in the Blackland Prairie to elevations
that are closer to 100 feet in the Alluvial Floodplains. The soils are primarily clays and loams
that weather into nutrient rich soils that can bake hard in summers and become very adhesive
when wet. Streams in this region usually erode to chalk bedrock and are noted for high rates of
runoff during storms and variable flows. In summers, many smaller streams will usually go dry,
and flow in larger streams becomes quite low.



The natural vegetation of the “Blackbelt” consists of a tall or medium tall broadleaf
deciduous forest with concentrations of low needleleaf evergreen trees and patches of bluestem
prairie.

Review of Available Data

Biological data and assessments previously conducted within the sub-basin were
reviewed in order to concentrate the efforts of the current study in areas that have not been
recently assessed (Tables 5a-e). Departmental municipal, industrial, and mining databases were
also reviewed in order to rule out areas primarily impacted by point sources or monitored in
conjunction with NPDES permits (Table 6).

Landuse and Nonpoint Source Impairment

Roadside reconnaissance surveys were conducted by two three-member teams of the EIS
March 18-April 2, 1997. Surveys were conducted in fifty-two sub-watersheds where current
landuse information was not available. They were concentrated in areas where significant
impairment from point sources and urban runoff was not recently documented. Therefore, water
bodies located within Jefferson County were not assessed during this study. It should be noted
that surveying only those sub-watersheds meeting these criteria potentially biased basin wide
estimates of percent-landuse and nonpoint source impairment.

Teams surveyed predetermined routes. Rather than cover all available territory,
reconnaissance routes covered major tributaries of each sub-watershed. Large sub-watersheds
were divided into separate reconnaissance areas. The tributaries where nonpoint source
pollutants were most prevalent could therefore be identified. Assessment sites were located in
these areas. In order to relate biotic and habitat conditions to the degree of nonpoint source
impairment within the sub-watershed, landuse upstream of potential assessment sites were
surveyed. Therefore, percent landuse as estimated from these surveys does not necessarily
reflect conditions within the sub-watershed as a whole.

Data from each reconnaissance area was entered onto a reconnaissance datasheet
(Appendix A). There were two main sections to the datasheets: landuse and nonpoint sources of
pollutants. Percent landuse within each sub-watershed was estimated by evaluating the relative
contribution of landuse categories within each one-mile interval. A description of each of the
landuse categories is provided in Appendix B. The contribution of each landuse category was
assessed as (S)mall, (M)edium, or (L)arge in proportion to a mile:

e “S”=1to .3 mi. /mile (3 pts.)
o “M”=.3-.7 mi./mile (6 pts.)
e “L”=>7 mi./mile (9 pts.)

Each side of the road located within the watershed was tallied as a separate mile. This
system was used for all landuse categories. Topography and proximity to stream were also
factored into the estimates. The “residential” landuse category was also weighted by density,
since density directly affects the potential for nonpoint source impairment. Many of the sub-
watersheds located within the Mulberry Fork and Upper Black Warrior cataloging units have
historically been subject to mining activities, primarily surface mining. Landuse was only
categorized as “Mining” if the mine was still active or un-reclaimed.



This tally system was also used to assess the relative importance of nonpoint pollution
sources within the watershed. It differed in two ways: 1) impacts were recorded individually in
order to evaluate prevalence of an impairment and 2) the severity of the impairment was noted
and scored as (A)djacent. Clearcuts, mining and most agricultural impacts were scored in this
manner. Poultry houses and animal feeding areas were counted. Impairment from access of
cattle to streams was estimated by number of cattle.

The number of miles surveyed within each sub-watershed differed, generally due to
differences in accessibility and the amount of area to cover. To standardize final impairment
scores across sub-watersheds, they are presented as score per mile surveyed. NPS scores reflect
degree of nonpoint source impairment and number of sources observed within the watershed.
Scores obtained for each category were summed to obtain the total impairment score. In general,
scores <6 indicate a slight potential for nonpoint source impairment to the water body; a score
between 6 and 9 indicates a moderate potential for nonpoint source impairment; and a score >9
indicates a high potential for impairment from nonpoint sources.

The methods used to survey landuse and to document the prevalence of nonpoint sources
of pollution enabled a greater number of sub-watersheds to be evaluated by concentrating in
areas not previously assessed and assisted in the analysis of assessment data by linking biotic
condition to landuse and nonpoint source impairment. However, these methods biased survey
results and do not necessarily reflect basin wide landuse and nonpoint source impairment. In
1997, the U.S. EPA published estimates of percent land cover for the entire southeastern U.S.
(Region 1V). These estimates were based on leaves-off Landsat TM data acquired in 1988,
1990, 1991, 1992, and 1993. Although the images used to estimate land cover were slightly
dated, they provide generalized and consistent estimates for the entire sub-basin. Therefore,
estimates of percent land cover were used to supplement and correct information collected
during the reconnaissance survey (U.S. EPA 1997b). The Water Quality Section of the Water
Division of ADEM also used these estimates to create land use maps for each cataloging unit
(Figs. 5a — 5e). These maps were included with the summary of each cataloging unit. A
description of each of the land use categories used by the EPA is provided in Appendix C.

Currently, percent land use is being estimated for the Sipsey Fork by Auburn University
Aquatic Macroinvertebrate Assessment: Multi-habitat EPT Method

Site Selection

The results of the literature review and the roadside surveys were used to identify forty-
eight sub-watersheds that had not been recently assessed (Tables 5a-e¢). The site selection
process began with a review of municipal, industrial, and the mining and nonpoint source
databases to identify those sub-watersheds most impaired by point sources. Additional sites
were selected based upon the water bodies listed on Alabama’s 1996 303(d) list (ADEM 1996f).
Additional sites were selected in areas evaluated as moderately to highly impaired by nonpoint
sources during the roadside surveys. Where possible, assessment sites were located in relatively
small drainages in order to relate water quality to specific NPS sources and to compare results to
ADEM’s network of least-impacted reference sites. Aquatic macroinvertebrate and habitat
assessments were conducted at sixty-one sites within the sub-basin. In two riverine/wetland
systems of the Lower Black Warrior, a site could not be located with a drainage area of <50mi’.



These stations were assessed using GSA’s Fish Index of Biotic Integrity for Coastal Plain
streams.

Field Methods

A three-member team conducted the ADEM’s Multihabitat EPT screening method at
sixty-one sites within the sub-basin. At each station, basic field parameters were measured and a
fecal coliform sample was collected. Stream flow was estimated utilizing an abbreviated cross-
section flow measurement technique utilizing 6-10 measurements (ADEM 1996¢). A satellite
correctable GPS Unit was used to determine the latitude and longitude of each station.

The Multihabitat EPT method is a screening technique used in watershed assessment
studies. Because basin wide screening surveys entail assessments at multiple sites over a large
area, the collection effort and analysis time were decreased by:

e collecting samples from the four most productive habitats;
e processing samples in the field; and,
e focusing on the collection of pollution-sensitive taxa.

This method was used to prioritize sub-watersheds most impaired by point and nonpoint
source pollution. Once priority sub-watersheds have been identified, more extensive monitoring
efforts will be needed in the watershed to document and assess trends in water quality after BMP
implementation.

Collecting samples from the four most productive habitats: The four most productive
habitats at a site will differ naturally between upland streams above the Fall Line and Coastal
Plain streams. Streams above the Fall Line were generally “Riffle-Run” streams. In these
streams, the four habitats sampled were: 1) riffles, 2) leaf packs, 3) rootbanks, and 4) snags/logs
and rocks. The streams below the Fall Line were “Glide-Pool” streams and were characterized
by low gradient, sandy substrates, a lack of riffle habitat, and meandering flows. The four
habitats sampled in these streams were: 1) rootbanks, 2) leaf packs, 3) snags/logs, and 4) sand.

Nonpoint source impacts can degrade habitat quality and alter availability to the biota. In
order to detect these impairments more effectively, the four habitats were sampled in proportion
to their availability. In addition, the “quality” of the habitats sampled was representative of the
quality of habitats available at the station. Prior to sampling, habitat availability was estimated
and recorded on the biosurvey summary sheet (Appendix D). The estimate was used to
determine how many samples were collected of each habitat type.

Process samples in the field: After each habitat was collected, the organic material was
elutriated from the inorganic material. The inorganic material was visually inspected for
organisms (esp. Trichoptera in stone cases, and relative abundance and voucher specimens of
snails, bivalves, and mussels). The organic matter was washed down, and large debris was
visually inspected and removed.

Collection of pollution-sensitive taxa: “EPT” organisms were removed from the sample
in proportion to relative abundance and preserved in a pre-labeled vial. All rare EPT organisms
(1-2 total specimens collected) were preserved for identification; 3-9 specimens of common



organisms; ten specimens were preserved for identification for all abundant organisms. EPT
organisms were identified to family level in the field.

Relative abundance of EPT families was noted on the field-picking sheet (Appendix E).
Relative abundance of “other organisms”, especially dominant or abundant organisms, were also
noted on the picking sheet. The remainder of each sample was preserved in a wide mouth
container and returned to the laboratory.

Data analysis

Each site was assessed as “unimpaired”, “slightly impaired”, “moderately impaired”, or
“severely impaired” based on the number of pollution-sensitive EPT families collected (ADEM
1997f). One objective of this project was to develop an aquatic macroinvertebrate assessment
that could be used to screen and prioritize sites by nonpoint source impairment. The organisms
and samples collected from the Lower Black Warrior cataloging unit were reprocessed and
identified to genus according to ADEM’s Intensive Macroinvertebrate Multihabitat Assessment
method (MB-I) (ADEM 1996e). The site rankings between the two methods were then
compared in order to evaluate the accuracy of the Multihabitat-EPT screening method (Fig. 1).

Habitat Assessment

Aquatic biological condition of the fish and macroinvertebrate communities was
generally correlated with the quality of available habitat. The presence of stable and diverse
habitat usually will support a diverse and healthy aquatic fauna (Barbour and Stribling 1991).
Habitat quality was therefore assessed at each aquatic macroinvertebrate assessment site in order
to evaluate stream condition and to interpret biological data. Three habitat characteristics were
evaluated to assess overall habitat quality at each site: primary, secondary, and tertiary
parameters. Primary habitat parameters evaluate the availability and quality of substrate and
instream cover. They include those characteristics that directly support aquatic communities,
such as substrate type and stability, and availability. Secondary habitat parameters evaluate
channel morphology, which was determined by flow regime, local geology, land surface form,
soil, and human activities. It indirectly affects the aquatic macroinvertebrate community by
affecting sediment movement through a stream (Barbour and Stribling 1991). Secondary habitat
parameters include an evaluation of flow regime, sinuosity/instream geomorphology, and
sediment deposition and scouring. Tertiary habitat characteristics evaluate bank structure and
riparian vegetation. Bank and riparian vegetation prevent bank erosion and protect the stream
from stormwater runoff from impervious surfaces. The presence of overhanging riparian
vegetation also determines the primary energy source for aquatic macroinvertebrate communities
(Vannote et al. 1980). Tertiary parameters include bank condition, bank vegetative protection,
and riparian zone width.

The EPA has published two versions of the habitat assessment form to date. Although
both versions evaluate the three habitat parameters discussed above, the original habitat
assessment form uses the same parameters to assess habitat quality of all streams, regardless of
gradient or stream geomorphology (Appendix E). These characteristics greatly affect bottom
substrate composition and instream cover. Consequently, aquatic macroinvertebrate productivity
and diversity within each habitat type differs between stream types. This assessment evaluates
the habitat quality of the sandy, low gradient streams of the Lower Black Warrior on the same



scale as the riffle/run streams of the Sipsey Fork drainage. Because low gradient streams are
naturally habitat poor, the resulting habitat assessment scores from the original habitat
assessment cannot be used to rank stations throughout the sub-basin.

The revised habitat assessment form evaluates riffle/run and glide/pool streams
separately (U.S. EPA 1997a). The primary habitat parameters of the glide/pool habitat
assessment place more emphasis on habitat characteristics important to this stream type,
primarily pool structure and variability. Because the revised habitat assessment forms more
accurately assess habitat quality and degradation to glide/pool streams, the ADEM began using
the revised habitat assessment forms in 1996. In addition, because they measure impairment to
habitat quality, the scores were comparable between stream types and can be used to rank
streams throughout the sub-basin.

All habitat assessments conducted by the ADEM prior to 1996 were completed using the
original form (Platkin et al. 1989). The primary and secondary parameters of the riffle/run
habitat assessment are essentially the same as the original habitat assessment form. More
emphasis was placed upon bank stability and riparian zone width in the revised habitat
assessment forms. The glide/pool habitat assessment was used to evaluate habitat quality at all
low gradient streams stations below the Fall Line. However, several habitat assessments have
been conducted in riffle run streams by the ADEM using the original habitat assessment.
Although the total maximum scores differ between the two assessments, the original habitat
assessment was essentially the same as the riffle/run habitat assessment. All scores were
converted into percent maximum score in order to prioritize stations.

One physical characterization sheet was filled out at each station (Appendix H).
Depending upon stream geomorphology, each team member completed a Riffle/Run or
Glide/Pool habitat assessment. In order to relate current habitat assessment data with historical
data, an original Habitat Assessment form was also completed at each site.

Fish IBI Assessment

Site Selection

Fish IBI assessments were completed September 9-19, 1997. Personnel from the
Environmental Indicators Section worked with GSA to complete fish IBI assessments at 33
stations throughout the sub-basin. Fish IBI assessment stations were concentrated in Mulberry
Fork, Sipsey Fork, Upper Black Warrior, and the Lower Black Warrior cataloging units. Fish
IBI assessments were conducted in sub-watersheds meeting one or more of the following
criteria:

aquatic macroinvertebrate assessment borders between two impairment categories;
stream was characterized by riverine wetlands;

station was impaired by sedimentation or habitat degradation; or

waterbody was listed on Alabama’s 1996 303(d) list.

Aquatic macroinvertebrate stations were established in relatively small drainage areas in
order to link impairment of the aquatic macroinvertebrate community to specific nonpoint
sources. However, in some of the larger sub-watersheds this leaves a large portion of the sub-
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watershed unassessed. Therefore, fish IBI assessments were conducted downstream of aquatic
macroinvertebrate stations in fourteen relatively large sub-watersheds and evaluated using
GSA’s assessment criteria for larger streams.

Twenty-seven fish IBI assessments conducted by the GSA during 1997 were used to rank
and prioritize sub-watersheds within the Locust Fork (Shepard et al. 1997). A total of sixty fish
IBI assessments conducted within the Black Warrior sub-basin during 1997 were used to rank
and prioritize sub-watersheds during this study. These station locations are listed in Table 7.

Sample Collection

The GSA has been collecting fish within the state since the 1970’s, resulting in an
extensive database including collections from both impaired and relatively unimpaired areas.
They have used this database in order to develop regional criteria for the Black Warrior sub-
basin. In order to ensure that assessment results and criteria were comparable between the
ADEM and GSA, the ADEM adopted the collection methods developed by the GSA. These
methods have been incorporated into the basin wide assessment method developed for the
project.

The Fish IBI Assessment developed by the GSA was used to evaluate water quality at
sixty sites throughout the Black Warrior sub-basin. The methods summarized here are described
in more detail in O’Neil and Shepard (1998). They are currently being incorporated into the
ADEM’s biological assessment standard operating procedures manual. Additional information
pertaining to metrics testing and criteria development is included in these sources.

At each station, one three-person team conducted a timed, multi-habitat assessment of the
fish community, sampling all available habitats including riffles, pools, runs, snags, and undercut
banks. Small streams were sampled for 30 minutes while larger streams were sampled for one
hour. Nylon minnow seines (1/8 to 3/16-inch mesh) and a portable backpack shocking unit were
used to sample all habitat areas.

In the field, collected specimens were fixed in 10 to 20% formalin and preserved in 70%
ethanol, sorted to species, measured, and weighed to the nearest gram. A field sheet was
completed at each site. In the laboratory, results were converted into # fish collected/hour to
calculate indices of biotic integrity.

Fish IBI Assessment Metrics

The fish IBI method initially developed by Karr et al. (1986) was modified by the GSA to
increase sensitivity to sources of impairment found within the Black Warrior sub-basin. The
twelve metrics used to evaluate water quality of streams and rivers include measures of species
richness and composition, trophic composition, and fish abundance and condition (O’Neil and
Shepard 1998). All final fish IBI assessments were completed by the GSA and provided to the
ADEM for final site assessment and analysis.

10



Chemical Assessment

Site Selection

Thirty chemical assessments were conducted throughout the Black Warrior sub-basin in
sub-watersheds meeting one or more of the criteria below. Results of analyses were used to
evaluate causes of impairment at each site.

1. no previous chemical data available;
2. biological assessment results were contradictory; or,

3. biological assessment marginally met criteria for impairment category.

Sample Collection

Water chemistry samples were analyzed for selected parameters used as indicators of
impairment from land uses present within the Black Warrior sub-basin. These include
sedimentation (total suspended solids, total dissolved solids), nutrient enrichment (total
phosphorus, nitrate/nitrite), mining impacts (sulfate, manganese), and coal bed methane impacts
(chlorides).

Stream flow estimates, routine field parameters, and water quality samples were collected
at each of thirty stations September 15-26, 1997. Chemical analyses of water samples were
conducted by the ADEM’s Central Laboratory in Montgomery. Water quality samples and
routine field parameters were also collected in conjunction with several other intensive studies
conducted by the ADEM over the last five years (1992-97) (Table 5). Water quality samples for
laboratory analysis were collected, preserved, and transported to the ADEM Central Laboratory
as described in ADEM Field Operations Standard Operating Procedures and Quality Control
Assurance Manual, Volume I - Physical/Chemical (1994a). For each study, duplicate field
parameters and samples were collected at ten percent (10%) of the stations.

Chain of Custody

Sample handling and chain-of custody procedures for all biological and chemical samples
outlined in ADEM Field Operations Standard Operating Procedures and Quality Control
Assurance Manual, Volumes [ and II were utilized to ensure the integrity of all samples collected
(1994a, 1996¢).

Final Assessment and Ranking of Sub-watersheds

Although the components or phases of this project resulted in a fully integrated
assessment of the Black Warrior sub-basin, biological, habitat, and chemical assessments were
weighted differently in ranking and prioritizing sub-watersheds.  Although biological
communities respond to changes in water quality more slowly than water quality changes, they
respond to stresses of various degrees over time. Consequently, monitoring changes in
biological communities can detect impairment from nonpoint sources, which can be infrequent
or low-level. The results of fish and aquatic macroinvertebrate assessments were therefore used
to identify priority sub-watersheds. Land use patterns, habitat condition, and chemical water
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quality measurements were used to evaluate the cause(s) of impairment. Evaluations of
chemical measurements were made by comparing data from streams in the same area.

Assessments of “moderately” or “severely” impaired (macroinvertebrates) or “poor-fair”,
“poor” or “very poor” (fish) were used to identify priority sub-watersheds. Sub-watersheds
meeting these criteria, but suspected to be impaired by point sources or urban runoff were not
recommended as priority sub-watersheds for implementation of nonpoint source controls. In
addition, sub-watersheds showing a lesser degree of impairment to biological communities, but
characteristic of sub-watersheds shown to improve after implementation of nonpoint source
controls, were recommended as priority sub-watersheds. These included sub-watersheds
characterized by forested headwaters and isolated areas of impairment (National Research
Council 1992).

12



RESULTS

The results of the Black Warrior Nonpoint Source Assessment project are organized into
five sections by cataloging unit. Each section summarizes the monitoring information compiled
for each NRCS sub-watershed. Maps, figures, and tables specific to each cataloging unit are
included at the end of each section.

Section I: Mulberry Fork of the Black Warrior (03160109)

The Mulberry Fork of the Black Warrior River contains twenty sub-watersheds located
primarily within Cullman, Walker, and Winston Counties (Fig. 2a). The cataloging unit drains
portions of the Cumberland Plateau. The streams drain through steep-sided, gorge-like valleys
in the east. Streams located along the western border of the cataloging unit were characterized
by the riverine wetland geomorphology of the Fall Line Hills.

A review of existing data indicated that bioassessments have been conducted recently
within seven sub-watersheds (Table 5a). Since the 1970’s, the Broglen River (Br-1) has been
monitored in conjunction with ADEM’s Ambient Monitoring Program (ADEM 1994). A
bioassessment conducted in 1994 indicated the stream to be slightly impaired by urban runoff
and industrial and municipal discharges (Fig. 3a). In 1996, an intensive assessment of
biological, chemical, physical, and habitat conditions of three tributaries within the Dorsey
Creek sub-watershed was conducted (ADEM 1996). The study was conducted in order to
evaluate water quality of the Mulberry Fork and several tributaries downstream of a proposed
poultry-processing plant. The three tributary stations and the reference station were evaluated as
“slightly impaired” (Fig. 3a). Four sub-watersheds were on Alabama’s 1996 303(d) list of
priority waterbodies. In 1997, intensive chemical surveys of two streams, Thacker Creek and
Duck Creek, were conducted in order to re-evaluate their status as priority water bodies (ADEM
1997b).

Twelve stations were established within eleven of the twenty sub-watersheds (Table 7).
Nine sub-watersheds were not assessed during this study because of permitted mining activities
within the sub-watershed (150, 160, 190), relatively small drainage areas (060, 090, 100, 140,
200) or suspected urban runoff (050). It should be noted that limiting the survey to sub-
watersheds meeting these criteria potentially biased basin wide estimates of percent landuse and
nonpoint source impairment.

Based on the roadside surveys conducted by the ADEM, the primary land uses
throughout the Mulberry Fork cataloging unit were deciduous forest (18%), silviculture (pine
plantations) (47%), animal production (23%), and residential (8%) (Table 10). Animal
production included pasture (62%), cattle (26%), and poultry (12%) (Table 11). The potential
for nonpoint source impairment throughout the cataloging unit was relatively low (Table 1).
Impacts within the sub-watershed were evenly divided between silviculture (34%), agriculture
(33%), and development (31%) (Table 9). Agricultural impacts were concentrated in Duck
Creek, Sullivan Creek, and Wolf Creek. Silviculture and development, primarily road bank
erosion, were concentrated in Splunge Creek
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Habitat quality (Table 3) was assessed at nine stations during the Black Warrior NPS
screening study and five additional habitat assessments have been conducted recently in
conjunction with other studies. In order to compare these assessments, habitat parameters are
presented as percent of maximum score. One station was assessed as “unimpaired” and nine
were assessed as “slightly impaired”. Habitat quality at four stations was evaluated as
“moderately impaired”.

Nine aquatic macroinvertebrate bioassessments were conducted during the current study
and five additional assessments have been conducted by the ADEM since 1992 (Fig. 3a). The
ADEM and the GSA conducted nine fish IBI assessments during the study (Table 4, Fig.4a). Of
the twenty-three bioassessments conducted at seventeen stations, one station was assessed as
“unimpaired” (6%). Eight stations (47%) were evaluated as “slightly impaired”. Seven stations
(41%) were evaluated as “moderately impaired”. One station (6%) was evaluated as “severely
impaired” (Table 12, Fig. 2a).

Based on these results, seven priority sub-watersheds were identified (Appendix N). A
summary for each sub-watershed in the cataloging unit is provided below.

Sub-Watershed: Mulberry Fork
NRCS Sub-Watershed Number 010

Station Assessment Type Date Location Area Classification
(mi’)
MULC-1a Fish 1997 Mulberry Fork 41 F&W
Chem. @ Ala. Hwy 69

Percent land cover within the entire sub-watershed was estimated as 19% deciduous
forest, 9% evergreen forest, 19% mixed forest, 34% pasture/hay, and 19% row crop (U.S. EPA
1997b). In 1989, the Nonpoint Source Program identified the Mulberry Fork as a priority
cataloging unit due to potential impairment from agricultural sources (ADEM 1989). In
conjunction with a nonpoint source bioassessment conducted in 1989, Auburn University
counted over 150 poultry houses within the cataloging unit (Deutsch et al. 1990).

A fish IBI assessment was conducted to assess the larger watershed. The results of the
assessment are listed in Table 4. The fish community was assessed as “good”. The chemical
analyses did not indicate any adverse impacts. Chemical analyses were also conducted from four
locations along the Mulberry Fork during a 1996 special study. The results of these analyses are
listed in Appendix L-1. Turbidity, total suspended solids, and total dissolved solids increased at
MFC-4.
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Sub-Watershed: Duck Creek
NRCS Sub-Watershed Number 020

Station Assessment Type Date Location Area | Classification
(mi2)
DUCC-69c Macroinvert 1997 Duck Creek 30 F&W
Fish @ Cullman Co. Rd. 51

Percent land cover was estimated as 19% deciduous forest, 6% evergreen forest, 19%
mixed forest, 38% pasture/hay, and 19% row crop (U.S. EPA 1997b). Duck Creek was on
Alabama’s 1996 303(d) list of priority water bodies due to impairment from nutrients, pH,
organic enrichment and dissolved oxygen violations from agricultural sources (ADEM 1996f).

A roadside survey was conducted upstream of the assessment site in order to link
nonpoint source impairment within the watershed to biotic conditions at the assessment sites.
Percent landuse was estimated as: 20% deciduous forest, 11% evergreen forest, 2% commercial,
17% residential, 2% row crop, 25% pasture/hay, 10% poultry production, and 13% cattle
production. The watershed survey conducted by the ADEM in 1997 indicated the sub-watershed
to be slightly susceptible to nonpoint source impairment, primarily from poultry operations
(Table 1). A landuse survey conducted by the Water Quality Section of the Water Division of
ADEM identified Longs Branch and Wolf Creek as the tributaries most impacted by the poultry
operations (L. Sisk, pers. comm.).

Duck Creek is a low gradient stream characterized by glide/pool geomorphology. The
substrate was composed of sand (74%) and small percentages of boulder, cobble, gravel, and
clay. The habitat quality was rated as marginal due to poor instream habitat, sediment
deposition, and poor bank condition (Table 3a). Five EPT families were collected at DUCC-69c,
indicating the community to be “moderately impaired” (Fig. 3a). By contrast, results of a fish

IBI assessment conducted at the site indicated the fish community to be in “good” condition
(Table 4a).

In 1997, ADEM reassessed selected streams listed on its 1996 303(d) list of priority
water bodies. An intensive survey study of Duck Creek was therefore conducted in October of
1997. Water samples were collected at six sites for chemical analysis (Appendix L-5).
Biochemical oxygen demand, fecal coliform counts and nitrate/nitrites were elevated at all
stations.

Recommended Priority Sub-Watershed

Based on the results of aquatic macroinvertebrate and chemical assessments and
agricultural impairments surveyed in Longs Branch and Wolf Creek, Duck Creek was identified
as a priority sub-watershed (Appendix N).
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Sub-Watershed: Brindley Creek
NRCS Sub-Watershed Number 030

Station Assessment Date Location Area | Classification
Type (mi2)
BRIC-72a | Macroinvert 1997 Brindley Creek 11 F&W
Chem. @ Cullman Co. Rd 1476

Percent land cover was estimated as 17% deciduous forest, 17% evergreen forest, 17%
mixed forest, 33% pasture/hay, and 17% row crop (U.S. EPA 1997b). One station was assessed
within the sub-watershed utilizing macroinvertebrates and water chemistry.

Brindley Creek is characterized by riffle/run geomorphology and a moderate gradient.
The substrate at BRIC-72a was composed of boulder, cobble, gravel, and sand. The habitat
quality was evaluated as “slightly impaired” due to poor epifaunal surface and a lack of riffle
habitat, and the presence of disruptive pressure on the banks (Table 3a). Six EPT families were
collected at BRIC-72a, indicating the community to be “moderately impaired” (Fig. 3a). Water
samples collected for chemical analysis did not indicate any sources of impairment (Appendix J)

Recommended Priority Sub-Watershed

Based on the results of the aquatic macroinvertebrate assessments conducted at BRIC-
72a, Brindley Creek was identified as a priority station (Appendix N).

Sub-Watershed: Eightmile Creek
NRCS Sub-Watershed Number 040

Station Assessment | Date Location Area | Classification
Type (mi2)
EMIC-73a | Macroinvert | 1997 Eightmile Creek 12 F&W
Fish @ Mount View, Cullman Co.

Percent land cover was estimated as 22% deciduous forest, 11% evergreen forest, 22%
mixed forest, 33% pasture/hay, and 11% row crop (U.S. EPA 1997b). Eightmile Creek was
listed on Alabama’s 1996 303(d) list of priority water bodies due to impairment from ammonia,
nutrients and organic enrichment, dissolved oxygen, and pathogens (Table 8). The sources of
these impairments are listed as industrial, municipal, feedlots, and animal holding management
areas. The aquatic macroinvertebrate and fish communities were assessed at one station within
the sub-watershed.

Eightmile Creek is characterized by riffle/run geomorphology and a moderate gradient.
The substrate at EMIC-73a was composed of bedrock, boulder, cobble, gravel, and sand. The
habitat quality was rated as “slightly impaired” due to poor epifaunal surface and a lack of riffle
habitat, and the presence of disruptive pressure on the banks (Table 3a). Eleven EPT families
were collected at EMIC-73a, indicating the station to be “unimpaired” (Fig. 3a). Because
Eightmile Creek was categorized as borderline “unimpaired”/“slightly impaired”, a fish IBI
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assessment was also conducted to more accurately determine the condition at this site. The
results of this assessment indicated the fish community to be in “very poor” condition (Table 4a).

Recommended Priority Sub-Watershed

Based on the results of the fish IBI assessment, Eightmile Creek was identified as a
priority sub-watershed (Appendix N).

Sub-Watershed: Broglen River
NRCS Sub-Watershed Number 050

Percent land cover of the Broglen River sub-watershed was estimated as 22% deciduous
forest, 11% evergreen forest, 22% mixed forest, 33% pasture/hay, and 11% row crop (U.S. EPA
1997b). Six current construction/stormwater authorizations have been issued within the sub-
watershed (ADEM 1997c). An assessment of water quality was not conducted within this sub-
watershed during the 1997 nonpoint source assessment.

Station BR-1, established on Broglen River, has been monitored in conjunction with
ADEM’s ambient monitoring program since 1974 (ADEM 1996c¢). This station is downstream
of Cullman’s wastewater treatment plant and the Golden Rod Broilers poultry processing plant
wastewater treatment facility. In 1994, an aquatic macroinvertebrate bioassessment evaluated
the station as “slightly impaired” (Fig 3a). The habitat quality was assessed as excellent (Table
3a). Nitrate/nitrite and phosphates have historically been elevated at the ambient monitoring
station. Chlorides and total dissolved solids were also high. A station was also monitored
during the 1996 Clean Water Strategy Study, an intensive statewide monitoring effort (Appendix
L-11). These results corroborate the results obtained from the ambient monitoring station.

Sub-Watershed: Blue Springs Creek
NRCS Sub-Watershed Number 060

Percent land cover was estimated as 43% deciduous forest, 14% evergreen forest, 14%
mixed forest, 14% pasture/hay, and 14% row crop (U.S. EPA 1997b). An assessment was not
conducted within this sub-watershed during the nonpoint source assessment.

Sub-Watershed: Mud Creek
NRCS Sub-Watershed Number 070

Percent land cover was estimated as 20% deciduous forest, 20% evergreen forest, 20%
mixed forest, 20 pasture/hay, and 20% row crop (U.S. EPA 1997b). An assessment was not
conducted within this sub-watershed during the nonpoint source assessment. However, chemical
impairment was detected within the sub-watershed during an intensive monitoring effort
conducted in 1996 (ADEM 1996g). Two stations were monitored on Mud Creek during the
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1996 Clean Water Strategy study (Appendix L-11). Dissolved oxygen was very low at BW-6,
possibly due to the high biochemical oxygen demand. Nitrate/nitrites were elevated at BW-7,
indicating nutrient enrichment.

Sub-Watershed: Thacker Creek
NRCS Sub-Watershed Number 080

Station Assessment | Date Location Area | Classification
Type (mi2)
THAC-68a | Macroinvert | 1997 Thacker Creek 12 F&W
Fish @ Alabama 91, Cullman Co.

Percent land cover was estimated as 29% deciduous forest, 29% evergreen forest, and
43% mixed forest (U.S. EPA 1997b). Thacker Creek was on Alabama’s 1996 303(d) list of
priority waterbodies due to impairment from ammonia, nutrients and organic enrichment from
agricultural sources (Table 9). One station was assessed within the sub-watershed.

A roadside survey was conducted upstream of the assessment site in order to link
nonpoint source impairment within the watershed to biotic conditions at the assessment sites.
The survey evaluated landuse as 33% deciduous forest, 31% evergreen forest, 7% residential,
23% pasture/hay, 1% poultry production, and 5% cattle production. The sub-watershed was
assessed as “moderately impaired” by nonpoint sources, primarily development and cattle
production (Table 1a).

Thacker Creek at THAC-68a was characterized by glide/pool geomorphology and
appears to have been channelized. The substrate was composed of boulder, cobble, gravel, sand
and silt. The habitat quality was rated as “moderately impaired” due to a lack of variable pool
habitat, a straight channel, and the presence of disruptive pressure on the banks (Table 3a). Six
EPT families were collected at THAC-68a, indicating the community to be “moderately
impaired” (Fig. 3a). By contrast, the fish community was assessed “fair/good” (Table 4a, Fig
4a).

In 1997, ADEM conducted intensive studies of selected streams listed on Alabama’s
1996 303(d) list of priority water bodies. Three stations were established on Thacker Creek in
order to monitor chemical and physical parameters. Biochemical oxygen demand was elevated
at all three stations. Dissolved oxygen was low at THK-2 during three of the four sampling
events (Appendix L-5). Nitrate/nitrite and TKN were also elevated.

Recommended Priority Sub-Watershed

The results of these assessments indicate biological, habitat, and chemical conditions to
be impaired within this sub-watershed. Thacker Creek was therefore identified as a priority sub-
watershed (Appendix N)
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Sub-Watershed: Mill Creek
NRCS Sub-Watershed Number 090

Percent land cover was estimated as 50% deciduous forest, 10% evergreen forest, 30%
mixed forest, and 10% pasture/hay (U.S. EPA 1997b). An aquatic macroinvertebrate assessment
was not conducted within the Mill Creek because of point sources located within the watershed.

Four stations were monitored within the Mill Creek sub-watershed during the Clean
Water Strategy study conducted by the ADEM in 1996 (Appendix L-11). Conductivity was high
at station 35 on Mill Creek and on station 38 on Little Mill Creek. Dissolved oxygen measured
2.9, 3.4, and 4.5 mg/I at station 37 on Mill Creek during three of the four sampling events, which
are below ADEM Water Quality Criteria of 5.0 mg/l. Biochemical oxygen demand was high
during August and October at stations 37 and 38.

Sub-Watershed: Sloan Creek
NRCS Sub-Watershed Number: 100

Percent land cover was estimated as 36%, 18% evergreen forest, 27% mixed forest, 9%
pasture/hay, and 9% row crop (U.S. EPA 1997b). An assessment was not conducted of Sloan
Creek during the 1997 nonpoint source study.

Sub-Watershed: Dorsey Creek
NRCS Sub-Watershed Number 110

Station Assessment | Date Location Area | Classification

Type (mi2)

MARC-2a Macroinvert | 1996 Marriott Creek 25 F&W
Chem. @ Alabama 91, Cullman Co.

DORC-9a Macroinvert | 1996 Dorsey Creek 26 F&W
Chem. @ Alabama 91, Cullman Co.

SULC-10a Macroinvert Sullivan Creek 9 F&W
Chem 1996, @ unnamed Cullman Co. Rd upstream of

Fish 1997 confluence with Mulberry Fork. nr.
Arkadelphia

RICC-11a Macroinvert | 1996 Rice Creek 9 F&W

Chem. @ Alabama 91, Cullman Co.
Marriott Creek

A roadside assessment of Marriott Creek was conducted above MARC-2a in September
of 1996 by the ADEM. Percent landuse was assessed as 26% deciduous forest, 65% evergreen
forest, 1% commercial, 7% pasture/hay, and 1% poultry production. Interstate highway 65 also
traverses the watershed. The potential for nonpoint source impairment was evaluated as very
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slight due to erosion from silviculture and development (Table 1a). The headwaters of the
watershed are relatively unimpaired and an ecoregional reference site was established upstream
in 1993 (ADEM 1996c¢).

Habitat quality was “unimpaired” at MARC-2a (Table 3b). Ten EPT families were
collected at this station, marginally meeting the requirements for “slightly impaired”. Water
samples were collected from one station on Marriott Creek during September 1996 in
conjunction with the Mulberry Fork WLA study. Fecal coliform counts were elevated at this
station (1180 colonies/]).

Dorsey Creek

Percent land cover of Dorsey Creek upstream of DORC-9a was estimated as 39%
deciduous forest, 17% evergreen forest, 28% mixed forest, 11% pasture/hay, and 6% row crop
(U.S. EPA 1997b). Four tributaries located within the Dorsey Creek sub-watershed were
assessed during an intensive monitoring effort conducted in 1996 (Appendix L-1).

A roadside assessment of Dorsey Creek was conducted upstream of DORC-9a in
September of 1996 by the ADEM. Percent landuse was assessed as 9% deciduous forest, 4%
first successional forest, 55% evergreen forest, 1% commercial, 5% residential, 17% pasture/hay,
3% poultry production, and 4% cattle production. The potential for nonpoint source impairment
was evaluated as slight due to erosion from development and silviculture (Table 1a). Although
the sub-watershed has historically been mined, most areas have been reclaimed as pasture areas.

Habitat quality was assessed as “slightly impaired” (Table 3a). Ten EPT families were
collected at this station, marginally meeting the requirements for “slightly impaired” (Fig. 3a).
Conductivity, nitrate/nitrite, TKN, and total dissolved solids were elevated for streams in this
area (Appendix L-1).

Rice Creek

The roadside assessment of Rice Creek conducted above RICC-11a estimated percent
landuse above RICC-11a as 1% deciduous forest, 50% evergreen forest, 1% residential, 17%
row crop, 21% pasture/hay, and 10% poultry production. The potential for nonpoint source
impairment was evaluated as very slight due to erosion from silviculture and development (Table
la).

Habitat quality of RICC-11a was assessed as “unimpaired” (Table 3a). Nine EPT
families were collected at this station, indicating the stream to be slightly impaired (Fig. 3a).
Conductivity ranged from 500-600 pumhos @ 25C during the July and September 1996 sampling
events. Total dissolved solids and nitrate/nitrite levels were also elevated (Appendix L-1).

Sullivan Creek

The roadside assessment of Sullivan Creek, conducted above SULC-10a, assessed
percent landuse as 12% first successional forest, 47% evergreen forest, 7% residential, 1%
industrial, 11% pasture/hay, 3% poultry production, and 19% cattle production (Table 13). The
potential for nonpoint source impairment was evaluated as slight/moderate due to erosion from
development and silviculture, and cattle production (Table 1a). Sullivan Creek rated the highest
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potential for nonpoint source impairment of the twelve sub-watersheds evaluated within
Mulberry Fork cataloging unit.

Habitat quality was assessed as “unimpaired” (Table 3a). Eight EPT families were
collected at this station, marginally meeting the requirements for “slightly impaired” (Fig. 3a).
The results of a fish IBI assessment conducted at SULC-10a during September 1997 indicated
the fish community to be in “poor” condition (Table 4a). Fecal coliform and nitrate/nitrite levels
collected during the 1996 special study were elevated (Appendix L-1). No chemistry samples
were collected during the 1997 study due to a dry streambed.

Recommended Priority Sub-Watershed

Biological, chemical, and habitat conditions within Sullivan Creek identified Dorsey
Creek as a priority sub-watershed (Appendix N).

Sub-Watershed: Splunge Creek
NRCS Sub-Watershed Number 120

Station Assessment | Date Location Area | Classification
Type (mi2)
SPLW-71a | Macroinvert | 1997 Splunge Creek 32 F&W
Chem. @ Winston Co. Rd 37
SPLW-71c Fish 1997 Splunge Creek nr. Lynn 34 F&W
BLAW-70a | Macroinvert | 1997 Blackwater Creek 21 F&W
Fish @ unnumbered Winston Co. Rd nr Ashbank

Percent land cover within the entire Splunge Creek sub-watershed was estimated as 8%
transitional barren, 42% deciduous forest, 21% evergreen forest, 25% mixed forest, and 4%
pasture/hay (U.S. EPA 1997b). Aquatic macroinvertebrate, fish, and chemical indicators were
used to evaluate water quality of three stations located on Splunge and Blackwater Creeks (Fig.
2a).

Splunge Creek

In order to evaluate the potential for nonpoint source impairment at the assessment site, a
roadside survey of Splunge Creek was conducted in September 1996 by the ADEM. Percent
landuse was assessed as 9% deciduous forest, 62% evergreen forest, 4% commercial, 5%
residential, 15% pasture/hay, and 5% cattle production. The potential for nonpoint source
impairment was evaluated as moderate due to animal production and erosion from development
and silviculture (Table 1a).

Splunge Creek is a riverine wetland system characterized by glide/pool geomorphology
and wetland areas. The substrate at SPLW-71a was composed of sand, clay, and mud. The
habitat was evaluated as “moderately impaired” due to a lack of stable bottom substrate,
sediment deposition from upstream, and poor bank condition (Table 3a). Seven EPT families
were collected at this station, marginally meeting the requirements for “moderately impaired”
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(Fig. 3a). Water samples were collected from Splunge Creek during September 1997. Sulfates,
chlorides, conductivity were above normal for this stream type (Table 2a).

A fish IBI assessment was conducted at the SPLW-71c, in order to more accurately
assess water quality. Nine fish species were collected from the site, indicating the fish
community to be in “fair” condition (Table 4a).

Blackwater Creek

The roadside survey of Blackwater Creek conducted upstream of BLAW-70a assessed
percent landuse as 11% deciduous forest, 69% evergreen forest, 3% commercial, 10%
residential, and 7% pasture/hay (Table 13). The potential for nonpoint source impairment was
evaluated as slight due to erosion from development and silviculture (Table 1a).

Blackwater Creek is a riverine wetland system characterized by glide/pool
geomorphology and wetland areas. The substrate was composed of gravel, sand, clay, and mud.
The habitat was evaluated as marginal due to a lack of stable bottom substrate, sediment
deposition from upstream sources, a straightened stream channel, and poor bank condition
(Table 3a). Nine EPT families were collected at this station, indicating the aquatic
macroinvertebrate community to be “slightly impaired” (Fig. 3a). A fish IBI assessment was
conducted at BLAW-70A, in order to more accurately assess water quality. Eleven fish species
were collected from the site, indicating the fish community to be in “fair” condition (Table 4a).

Recommended Priority Sub-Watershed

Biological and habitat conditions within Splunge Creek identified the subwatershed as a
priority (Appendix N).

Sub-Watershed: Blackwater Creek
NRCS Sub-Watershed Number: 130

Station Assessment | Date Location Area | Classification
Type (mi2)
SPRW-4a | Macroinvert. | 1997 Spring Creek 13 F&W
@ unnumbered Walker Co Rd nr Jasper

Percent land cover within the Blackwater Creek sub-watershed was estimated as: 3%
transitional barren, 36% deciduous forest, 17% evergreen forest, 25% mixed forest, 11%
pasture/hay, and 7% row crop (U.S. EPA 1997b). Eight current mining NPDES permits have
been issued within the sub-watershed. In 1989, the Blackwater Creek sub-watershed received
the highest “impact rating” within the Black Warrior sub-basin as a priority sub-watershed for
nonpoint source impairment from agricultural sources (ADEM 1989). An aquatic
macroinvertebrate assessment was conducted on Spring Creek, a small tributary within the
Blackwater Creek sub-watershed.

In order to evaluate the potential for nonpoint source impairment at the assessment site, a
roadside survey of Spring Creek was conducted by the ADEM. Percent landuse was assessed as
12% deciduous forest, 47% evergreen forest, 2% commercial, 15% residential, 1% industrial,
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1% sod farms, 13% pasture/hay, 2% poultry production production, and 7% cattle production
(Table 13). The potential for nonpoint source impairment was evaluated as slight due to erosion
from silviculture and development (Table 1a).

The stream is located within the Southwestern Appalachians ecoregion and is
characterized by riffle run geomorphology. The habitat at SPRW-4a was evaluated as optimal
due to the diverse and stable substrate composed of bedrock, boulder, cobble, gravel, and sand
(Table 3a). Ten EPT families were collected at this station, indicating the aquatic
macroinvertebrate community to be “slightly impaired” (Fig. 3a).

Sub-Watershed: Little Blackwater Creek
NRCS Sub-Watershed Number: 140

Percent land cover within the entire Little Blackwater Creek sub-watershed was
estimated as 50% deciduous forest, 25% evergreen forest, and 25% mixed forest (U.S. EPA
1997b). An assessment was not conducted within this sub-watershed during the 1997 Black
Warrior nonpoint source assessment study. However, two stations were monitored during the
1996 Clean Water Strategy study (ADEM 1996g). Biochemical oxygen demand was slightly
elevated at both sites during the October sampling event (Appendix L-11).

Sub-Watershed: Cane Creek
NRCS Sub-Watershed Number 150

Percent land cover was estimated as 43% deciduous forest, 14% evergreen forest, 36%
mixed forest, and 7% pasture/hay (U.S. EPA 1997b). Eleven current mining NPDES permits
and eight current construction/stormwater authorizations have been issued within the sub-
watershed. Although the sub-watershed was listed as a priority sub-watershed for the nonpoint
source program in 1989, an assessment of Cane Creek was not conducted during the 1997 Black
Warrior Nonpoint Source Assessment Study due to point source discharges within the sub-
watershed.

Sub-Watershed: Old Town Creek
NRCS Sub-Watershed Number 160

Percent land cover was estimated as 50% deciduous forest, 17% evergreen forest, and
33% mixed forest. Seven current mining NPDES permits have been issued within the sub-
watershed. An assessment of Old Town Creek was not conducted during the 1997 Black
Warrior nonpoint source assessment study due to point source discharges within the sub-
watershed.

23



Sub-Watershed: Lost Creek
NRCS Sub-Watershed Number 170

Station Assessment | Date Location Area | Classification
Type (mi2)
MILW-6a Macroinvert | 1997 Mill Creek 29 F&W
Fish (@ Walker Co 11 nr Carbon Hill

Percent land cover within the entire Lost Creek sub-watershed was estimated as 2%
quarry/surface mine, 2% transitional barren, 41% deciduous forest, 18% evergreen forest, 27%
mixed forest, 6% pasture/hay, and 4% row crop (EPA1997). Lost Creek was listed as a priority
sub-watershed by the Nonpoint Source Program due to impairment from agricultural sources
(ADEM  1989). Forty-three current mining NPDES permits and six current
construction/stormwater authorizations have been issued within the sub-watershed. One station
was evaluated within the sub-watershed during the 1997 Black Warrior NPS Assessment study.

A roadside survey was conducted by the ADEM in order to estimate the landuse
upstream of MILW-6a. The landuse was estimated as: 8% deciduous forest, 56% silviculture,
2% commercial, 11% residential, 2% mining, 14% pasture/hay, 2% poultry production, and 5%
cattle production (Table 13). The potential for impairment from nonpoint sources was evaluated
as very slight, primarily due to erosion from silviculture and development (Table 1a).

Mill Creek is characterized by riffle/run geomorphology. The substrate at MILW-6a was
composed boulder, cobble, gravel, sand, and silt. The habitat was assessed as ‘“slightly
impaired” due to poor epifaunal substrate, sediment deposition, and a lack of riffle habitat (Table
3a). Eleven EPT families were collected at this station, indicating the aquatic macroinvertebrate
community to be “unimpaired” by nonpoint sources (Fig 3a). Seven fish species were collected,
indicating the fish community to be in poor/fair condition (Table 4a). The results of the fish IBI
assessment indicate Mill Creek to be an impaired water body. However, because of the mining
activity conducted within the Lost Creek sub-watershed, it is not recommended as a priority
water body for implementation for nonpoint source pollution controls.

Sub-Watershed: Wolf Creek
NRCS Sub-Watershed Number: 180

Station Assessment | Date Location Area | Classification
Type (mi2)
WOLW-51¢ | Macroinvert | 1997 Wolf Creek 30 F&W
Fish @ Walker Co Rd 83 nr West Corona
Chem.

Percent land cover was estimated as 3% transitional barren, 42% deciduous forest, 21%
evergreen forest, and 29% mixed forest (U.S. EPA 1997b). Five current mining NPDES permits
have been issued within the sub-watershed. Wolf Creek was listed as a priority sub-watershed
by the Nonpoint Source Program due to impairment from agricultural sources (ADEM 1989).
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One station was assessed within the Wolf Creek sub-watershed using macroinvertebrates, fish,
and chemical parameters.

A roadside survey was conducted by the ADEM, 1997, in order to estimate the landuse
upstream of WOLW-51c. The landuse was estimated as 44% deciduous forest, 30% silviculture,
7% residential, 1% row crop, 14% pasture/hay, and 4% cattle production (Table 13). The
potential for impairment from nonpoint sources was evaluated as very slight, primarily due to
erosion from silviculture and development (Table 1a).

Pendley Creek is characterized by riffle/run geomorphology. The substrate was
composed of boulder, cobble, gravel, sand, and silt. The habitat was assessed as “slightly
impaired” due to bank erosion and sediment deposition (Table 3a). Nine EPT families were
collected at this station, indicating the aquatic macroinvertebrate community to be “slightly
impaired” (Fig. 3a). Eleven fish species were collected at WOLW-51c¢ in September 1997. The
GSA evaluated the station to be in “poor” condition (Table 4a). Total dissolved solids,
conductivity, sulfates, hardness, magnesium, and chlorides were very high at the time of
collection (Appendix J). The stream did not meet the dissolved oxygen standard applicable to
the Fish and Wildlife water use classification.

Five stations were also sampled in 1996 during the Clean Water Strategy monitoring
effort. Conductivity and biochemical oxygen demand were elevated and corroborate findings of
the 1997 study. The dissolved oxygen content met the Fish and Wildlife water use classification.
The other parameters were not collected during this sampling effort.

Recommended Priority Sub-Watershed

Wolf Creek was identified as a priority sub-watershed due to biological, habitat, and
chemical conditions within the watershed (Appendix N.
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Sub-Watershed: Baker Creek
NRCS Sub-Watershed Number: 190

Percent land cover was estimated as 7% open water, 43% deciduous forest, 21%
evergreen forest, and 29% mixed forest (U.S. EPA 1997b). Eighteen current mining NPDES
permits have been issued within the sub-watershed. Because of the large number of current
mining NPDES permits within the watershed, Baker Creek was not assessed during the 1997
Black Warrior nonpoint source study.

Sub-Watershed: Bluff Creek
NRCS Sub-Watershed Number: 200

Percent land cover was estimated as 38% deciduous forest, 31% mixed forest, and 31%
pasture/hay (U.S. EPA 1997b). Bluff Creek was not assessed during the 1997 Black Warrior
nonpoint source study due to a lack of access to wadeable streams.
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Fig. 1a. Fish IBlI Sampling Stations
in the Mulberry Fork Cataloging
Unit (03160109) of the Black Warrior

River Basin

Subwatersheds

010 Mulberry Fork

020 Duck Creek

030 Brindley Creek

040 Eightmile Creek
050 Broglen River

060 Blue Springs Creek
070 Mud Creek

080 Thacker Creek

090 Mill Creek

100 Sloan Creek

110 Dorsey Creek

120 Splunge Creek

130 Blackwater Creek
140 Little Blackwater Creek
150 Cane Creek

160 Old Town Creek
170 Lost Creek

180 Wolf Creek

190 Baker Creek

200 Bluff Creek

Sampling Stations

73a Eightmile Creek
69c Duck Creek

68a Thacker Creek
51c Wolf Creek

71c Splunge Creek
70a Blackwater Creek
6a Millians Creek
1a Mulberry Fork
10a Sullivan Creek
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Fig. 2a. Macroinvertebrate Sampling Stations
in the Mulberry Fork Cataloging
Unit (03160109) of the Black Warrior
N River Basin

Subwatersheds Sampling Stations
010 Mulberry Fork 72a Brindley Creek
020 Duck Creek 73a Eightmile Creek . .
030 Brindley Creek 69c Duck Creek Fish IBI Stations
040 Eightmile Creek 68a Thacker Creek # Unimpaired
050 Broglen River 51c Wolf Creek Slightly impaired
060 Blue Springs Creek 4a Spring Creek K .
070 Mud Creek 71a Splunge Creek MOderatelly |mpa|red
080 Thacker Creek 70a Blackwater Creek #  Severely impaired
090 Mill Creek 6a Millians Creek Counties
100 Sloan Creek |
110 Dorsey Creek [ ] USDA-NRCS Su_bwatersheds
120 Splunge Creek USEPA Reach File 3 Surface Waters
130 Blackwater Creek [ USGS Cataloging Unit 03160109
140 Little Blackwater Creek
150 Cane Creek
160 Old Town Creek
170 Lost Creek .
180 Wolf Creek 5 0 5 10 15 20 Miles
190 Baker Creek e e
200 Bluff Creek Alabama Department of Environmental Management 1997
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Fig. 3a. Results of aquatic macroinvertebrate assessments conducted within the
Southwestern Appalachians region of the Mulberry Fork cataloging unit.
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Fig. 5a. Mulberry Fork Cataloging Unit (03160109)
Priority Rankings for USDA-NRCS Sub-watersheds

[ ] USDA-NRCS Subwatersheds-CU03160109
B Hgh Priority

5 0 5 Mles Medium Priority

=S ] USGS Cataloging Unit 03160109 Mulberry Fork
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Table 1a. Summary of type and degree of major nonpoint source impairments present within the Mulberry Fork cataloging unit.
Impairment scores for the cataloging unit are averaged to account for differences in the number of subwatersheds assessed and can be
compared between cataloging units. In general, scores < 6 indicate a slight potential for nonpoint source impairment to the waterbody;
a score between 6 and 9 indicates moderate potential; and a score of >9 indicates a high potential for impairment from nonpoint

sources.
Erosion Animal Production
Silviculture Clearing/ Development — Active/ Cattle Poultry Total
and Roadside Unclaimed | Production Impairment
Strip Mines Score
Subwatershed Stream Name Station Score/ mile Score/ mile Score/ mile | Score/ mile Score/ mile Score/ mile

Mulberry Fork Average 1.8 1.8 0.0 1.0 0.2 4.8

110 Sullivan Creek  SULC-10 2.7 33 0.0 4.9 0.1 11.0
120 Splunge Creek ~ SPLW-71 4.0 4.0 0.0 0.0 0.0 8.1
080 Thacker Creek THAC-68 0.8 3.8 0.0 1.9 0.0 6.5
120 Blackwater BLAW-70 24 2.1 0.2 0.3 0.0 5.1

Creek
110 Dorsey Creek ~ DORC-9 1.5 2.6 0.0 0.7 0.0 4.8
130 Spring Creek SPRW-4 2.6 1.0 0.0 0.8 0.3 4.7
170 Mill Creek MILW-6 1.9 1.0 0.3 0.2 0.0 34
020 Duck Creek DUCC-69 0.1 0.0 0.0 0.9 1.8 2.8
110 Rice Creek RICC-11 1.6 0.6 0.0 0.0 0.2 25
080 Marriott Creek  MARC-2 1.2 1.0 0.1 0.0 0.0 2.3
180 Wolf Creek WOLW- 0.5 0.2 0.0 1.1 0.0 1.8
51
010 Mulberry Fork ~ MULB-1*

*data obtained from Deustch et al. 1988; not incorporated into scores.
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Table 2a. Physical characteristic estimates for sites assessed in the Mulberry Fork cataloging unit.

Station

MARC-2a  SULC-10a  RICC-1la  SPRW-4a WOLW-5la BRIC-72a  MILW-6a  THAC-68a

Width () 22 13 10 35 25 25 25 25

Basin area (sq. mi.) 9 13 30 11 29 12

Depth (ft) Riffle 0.5 0.7 0.5 0.5 0.5 0.5 - —
Run 1.0 1.0 1.0 20 1.0 20 2.0 2.0
Pool 1.5 1.0 1.5 2.0 2.5 35 3.0+ 3.0

Substrate (%) Bedrock 60 50 10 5 0 25 0 0
Boulder 5 20 3 15 2 5 8 10
Cobble 10 10 25 23 3 33 2 20
Gravel 2 1 25 25 30 20 20 40
Sand 5 6 25 25 50 10 45 10
Silt* 13 10 7 2 10 3 10 11
Detritus 3 3 5 5 5 4 13 2
Clay 0 0 0 0 0 0 2 7

Station

BLAW-70a  SPLW-7la  DORC-9a DUCC-69¢ BR-1

Width (ft) 20 30 25 25 30

Basin area (sq. mi.) 21 31 30

Depth (ft) Riffle - - - - 0.5
Run 20 20 2.0 2.0 1.5
Pool 35 3.5+ 3+ 3.5+ >2.5

Substrate (%) Bedrock 0 0 0 0 0
Boulder 0 0 0 2 15
Cobble 0 0 0 2 43
Gravel 2 0 5 2 32
Sand 62 30 60 74 2
Silt 10* 30 15 3 5
Detritus 6 6 17 2 3
Clay 20 31 15 0

* fine organic matter/ silt
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Table 3a. Habitat quality and aquatic macroinvertebrate assessments from the Mulberry Fork cataloging unit. In order to compare levels
values given for each of three major habitat parameters are presented as perc

Station
Parameter BR-1 MARC-2a  SULC-10a  RICC-1la  SPRW-4a  WOLW-51c  BRIC-72a  MIL. W-6a
Habitat assessment form™* Original RR RR RR RR RR RR GP
Instream habitat quality 94 87 67 83 80 65 70 68
Sediment deposition 66 63 70 35 65 73 83 47
% Sand 2 5 6 25 25 50 10 45
% Silt 5 13 10 7 2 10 3 10
Sinuosity 90 90 80 70 95 80 25 40
Bank and vegetative stability 92 93 75 58 60 50 63 65
Riparian zone measurements 85 93 75 58 60 50 63 65
% Canopy Cover 30 50 70 60 70
% Maximum Score 85 76 74 69 66 66 65 61
Habitat Assessment Category Excellent Excellent Excellent Good Good Good Good Good
EPT Taxa Collected 8 10 8 9 10 9 6 11

Ag. Macroinvertebrate Assess. SI. Imp. SI. Imp. SI. Imp. SI. Imp. SI. Imp. SI. Imp. Mod. Imp Unimp.

Station
Parameter SPLW-71a  DORC9a DUCC-69c
Habitat assessment form™ GP GP GP
Instream habitat quality 48 43 43
Sediment deposition 33 30 30
% Sand 30 60 74
% Silt 30 15 3
Sinuosity 70 65 30
Bank and vegetative stability 35 48 53
Riparian zone measurements 35 48 53
% Canopy Cover 50 20
% Maximum Score 45 43 42
Habitat Assessment Category Fair Fair Fair
EPT Taxa Collected 7 10 5

Ag. Macroinvertebrate Assess. Mod. Imp. SI. Imp Mod. Imp
*'original' from Plafkin et al (1989); RR (Riffle Run) or GP ( Glide Pool) assessment from Barbour and Stribling (1994).
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Table 4a. Results of fish IBI assessments conducted within the Mulberry Fork cataloging unit by the GSA and the ADEM in September
1997 (O'Neil & Shepard 1998).

Assessment Site

SULC-10a EMIC-73a THAC-68a BLAW-70a MILW-6a DUCC-69¢ WOLW-51c SPLW-71c MULC-1a Marriot-Aub*

Collection time (min.) 30 20 30 30 30 30 30 30 30
Collection Date 9/9/97 9/9/97 9/9/97 9/10/97 9/10/97 9/9/97 9/10/97 9/10/97 9/9/97 1992
Area (sq mi) 9 12 12 21 29 30 30 34 41
Richness measures
# total species 12 5 18 11 7 14 12 9 14 19
# darter species 2 0 2 3 2 2 5 2 2 2
# minnow species 3 2 7 4 2 6 3 4 5
# sunfish species 3 2 4 2 1 4 1 0 4 2
# sucker species 0 0 2 0 0 1 0 1 1 4
Tolerance/ intolerance
# intolerant species 0 0 1 0 0 1 0 0 1 0
Trophic measures
# individuals 159 78 178 81 143 201 48 91 244 730
% omnivores and 40 50 29 0 0 9 8 0 3 16
herbivores
% top carnivores 5 4 3 3 5 6 0 1 2 1
Composition measures
% insectivorous 12 3 36 51 78 72 13 77 64 26
cyprinids
% sunfish 20 44 15 5 4 9 15 0 4
Community health
measures
# collected/ hour 318 234 356 162 286 402 96 182 488
% with disease/ 29 36 4 0 0 1 0 0 0 0
anomalies
IBI Score 30 20 46 42 38 50 32 40 48 42
Assessment Poor Very Poor Fair-Good Fair Poor-Fair Good Poor Fair Good Fair
* Webber et al (1994)




Section II: Sipsey Fork of the Black Warrior (03160110)

The Sipsey Fork of the Black Warrior cataloging unit drains thirteen sub-watersheds
located within Winston, Walker, and Cullman Counties (Fig. 2b). The tributaries of Sipsey Fork
are generally high gradient, riffle/run streams draining the gorge-like valleys of the Cumberland
Plateau (Mettee et al. 1996).

In 1991, several nonpoint source projects were initiated within the Ryan, Crooked, and
Rock Creek sub-watersheds in conjunction with the Upper Black Warrior NPS Project.
Nonpoint source controls, implemented between 1991 and 1994, included livestock fencing, and
alternative water supplies, animal water management and irrigation, agronomic practices, dead
animal disposal, nutrient management, and alternative tillage practices and other forms of
erosion control. These controls were implemented on a voluntary basis (Foster 1997).

Auburn University Fisheries Department began a project in 1991 to assess the biological
integrity of the macroinvertebrate and fish communities in the Ryan, Crooked, and Rock Creek
subwatersheds. The objective of the cooperative agreement with the Natural Resource
Conservation Service (NRCS) was to monitor long term changes in the biological communities
during the implementation of the nonpoint source projects.

The EIS completed nine roadside surveys of landuse and nonpoint source impairment in
three sub-watersheds (Table 1b). Four sub-watersheds were not assessed during this study
because they primarily contain the Lewis-Smith Reservoir (040, 070, 100, 120) or were larger
non-wadeable rivers (060) (Fig. 2b). Previous data was used to evaluate two other sub-
watersheds (010, 110)

Land use throughout the Sipsey Fork of the Black Warrior cataloging unit was estimated
as 28% deciduous forest, 39% silviculture, 10% residential, and 23% animal production (Table
10.) Animal production within the cataloging unit was primarily pasture, poultry, and cattle
(Table 11.) Nonpoint source impairment throughout the cataloging unit was classified as very
low (Table 1b). Impacts within the cataloging unit were primarily associated with silviculture
and animal husbandry (Table 9).

Habitat quality was assessed at twenty-four stations within the Sipsey Fork cataloging
unit (Table 3b). In order to compare levels of habitat degradation throughout the cataloging unit,
habitat parameters were presented as percent of maximum score (Table 3b). Habitat quality was
assessed as “unimpaired” at nine stations and “slightly impaired” at ten stations. Habitat quality
at five stations was assessed as “moderately impaired”.

Sixteen fish and aquatic macroinvertebrate bioassessments were conducted at eleven
stations within six sub-watersheds (Table 7). In addition, fourteen stations were assessed within
five sub-watersheds in conjunction with other studies. Of the twenty-five stations assessed,
fourteen stations (56%), were evaluated as “unimpaired” (Table 12, Fig. 3b, 4b). Seven stations
(28%) were evaluated as “slightly impaired”; three stations (12%) were evaluated as “moderately
impaired”, and one station (4%) was evaluated as “severely impaired” (Table 12, Fig. 3b, 4b).

Based on these results, three priority sub-watersheds were identified (Appendix N). A
summary for each sub-watershed in the cataloging unit is provided below.
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Sub-Watershed: Sipsey Fork
NRCS Sub-Watershed Number 010

Percent land cover was estimated as 41% deciduous forest, 28% evergreen forest, and
31% mixed forest (U.S. EPA 1997b). Most of the subwatershed is contained within the William
B. Bankhead National Forest. The sub-watershed was not assessed during the 1997 Black
Warrior nonpoint source assessment because other assessment data was available at the time of
the study. Roadside surveys have indicated the sub-watershed to be mildly impaired by
sedimentation from silviculture. Previous bioassessments conducted at two stations on Sipsey
Fork (SF1, SF2) were assessed as “slightly impaired” and “unimpaired”, respectively (Fig. 3b).
In addition, Thompson Creek was identified as a least impaired ecoregional reference stream by
the ADEM in 1993 (Table 12, Fig. 3b)

Sub-Watershed: Sipsey Fork
NRCS Sub-Watershed Number 020

Station Assessment | Date Location Area | Classification
Type (mi2)
SANW-12a | Macroinvert | 1997 Sandy Creek 16 F&W
Fish @ Winston Co. Rd. 12 near Rock Creek
Chem.
CANW-13a | Macroinvert | 1997 Cane Creek 8 F&W
Chem. @ Winston Co. Rd. 2 nr Double Springs

Percent land cover of the entire sub-watershed was estimated as 5% open water, 5%
transitional barren, 29% deciduous forest, 29% evergreen forest, and 29% mixed forest (U.S.
EPA 1997b). Five current construction/stormwater authorizations have been issued within the
sub-watershed. Sandy Creek and Cane Creek were each assessed at one station using
macroinvertebrates and chemical parameters as indicators of water quality. A fish IBI
assessment was also conducted at Sandy Creek.

Sandy Creek

A roadside survey of the Sandy Creek sub-watershed was conducted upstream of SANW-
12a in order to link nonpoint source impairment within the watershed to biotic conditions at the
assessment site. The survey evaluated landuse as 13% deciduous forest, 41% evergreen forest,
2% commercial, 18% residential, 24% pasture/hay, and 2% poultry production (Table 13). The
NPSI score indicated a low potential for nonpoint source impairment within the Sandy Creek
watershed (Table 1b).

Sandy Creek, located within the Southwestern Appalachians, is characterized by
riffle/run geomorphology. The substrate at SANW-12a was composed of 45% sand overlying
smaller proportions of bedrock, boulder, cobble, and gravel. Although the bottom substrate was
embedded by sand, the habitat was evaluated as only “slightly impaired” (Table 3b). Fourteen
EPT families were collected, indicating the SANW-12a to be “unimpaired” (Fig. 3b). Because it
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is difficult to use macroinvertebrates to assess impairment(s) from sedimentation, a fish IBI
assessment was also conducted at this station. Twelve fish species were collected at SANW-12a
with an IBI score of 40, indicating the fish community to be in “fair” condition (Table 4b, Fig.
4b). Water samples were collected for chemical analyses during a rain storm event. Turbidity
was measured at 147 ntu and total suspended solids at 146 mg/I.

Cane Creek

The roadside survey conducted upstream of CANW-13a evaluated landuse as 4%
deciduous forest, 59% evergreen forest, 8% commercial, 11% residential, 4% industrial, and
14% pasture/hay. The NPSI score indicated a low potential for nonpoint source impairment at
CANW-13a. However, it should be noted that landuse practices within the watershed have
caused heavy sediment deposition.

Cane Creek, located within the Southwestern Appalachians, is characterized by riffle/run
geomorphology. The substrate at CANW-13a was composed of 45% sand overlying smaller
proportions of bedrock, boulder, cobble, and gravel. The habitat was evaluated as “moderately
impaired” due to heavily embedded bottom substrates (Table 3b). Eleven EPT families were
collected at CANW-13a, barely meeting the criteria of an ‘“unimpaired” aquatic
macroinvertebrate community (Table 12, Fig. 3b). Water samples were collected for chemical
analyses during a rain storm event. Turbidity (226 ntu) and total suspended solids (194 mg/1)
were elevated when compared to other streams in the cataloging unit.

Sub-Watershed: Upper Brushy Creek
NRCS Sub-Watershed Number 030

Station Assessment | Date Location Area | Classification
Type (mi2)
CPSY-1 Macroinvert | 1997 Capsey Creek 25 F&W
Chem. @ unnamed Winston Co. Rd. nr Inmanfield
BRUWI14b | Macroinvert | 1997 Beech Creek 20 F&W
@ Winston Co. Rd 70 nr Grayson
RUSW-1 Macroinvert | 1997 Rush Creek 25 F&W
(@ unnamed Winston Co. Rd
BRSH-1 Macroinvert | 1997 Brushy Creek 30 F&W
Chem. @ unnamed Winston Co. Rd
BRUW-14f | Macroinvert | 1997 Brushy Creek 9 F&W
(@ unnamed Lawrence Co. Rd

Land cover was estimated as 5% transitional barren, 32% deciduous forest, 32%
evergreen forest, and 32% mixed forest (U.S. EPA 1997b). Four sites were assessed during the
Brushy Creek watershed water quality assessment study (ADEM 1997a).
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Capsey Creek

A roadside survey of the Capsey Creek sub-watershed was conducted by the ADEM in
1997, prior to aquatic macroinvertebrate assessments. The survey was conducted upstream of
the assessment site in order to link nonpoint source impairment within the watershed to biotic
conditions at the assessment site. The survey evaluated landuse as: 22% deciduous forest, 51%
evergreen forest, 7% residential, 15% pasture/hay, 3% poultry production, and 2% cattle
production. The NPSI score indicated a low potential for nonpoint source impairment at CPSY-
1.

Capsey Creek, located within the Southwestern Appalachians, is characterized by
riffle/run geomorphology. The substrate at CPSY-1 was composed of 35% bedrock with fairly
even proportions of boulder, cobble, gravel and sand. The habitat was evaluated as
“unimpaired” (Table 3b). Thirteen EPT families were collected indicating the aquatic
macroinvertebrate community at CPSY-1 to be “unimpaired” (Table 12, Fig. 3b). Water samples
were collected for chemical analysis (Appendix L-2). Fecal coliform concentrations were
elevated during the late summer of 1997.

Beech Creek

A roadside survey of the Beech Creek drainage was conducted by the ADEM in 1997,
prior to aquatic macroinvertebrate assessments. The survey was conducted upstream of the
assessment site in order to link nonpoint source impairment within the watershed to biotic
conditions at the assessment site. The survey evaluated landuse as: 56% deciduous forest, 37%
evergreen forest, 2% residential and 5% pasture/hay (Table 13). The NPSI score indicated a
slight potential for nonpoint source impairment at BEEW-1 (Table 1b)

Beech Creek, located within the Southwestern Appalachians, is characterized by
glide/pool geomorphology. The substrate at BEEW-1 was composed of 53% sand overlying
smaller proportions of boulder, cobble, and gravel. Although the bottom substrate was
embedded by sand, the habitat was evaluated as only “slightly impaired” (Table 3b). Thirteen
EPT families were collected, indicating the aquatic macroinvertebrate community at BEEW-1
was “unimpaired” (Table 12, Fig. 3b). Water samples were collected for chemical analysis
(Appendix L-2).

Rush Creek

A roadside survey of the Rush Creek drainage was conducted by the ADEM in 1997,
prior to aquatic macroinvertebrate assessments. The survey was conducted upstream of the
assessment site in order to link nonpoint source impairment within the watershed to biotic
conditions at the assessment site. The survey evaluated landuse as: 30% deciduous forest, 5%
first successional forest, 60% evergreen forest, 3% pasture/hay, and 2% poultry production. The
NPSI score indicated a low potential for nonpoint source impairment at RUSW-1

Rush Creek, located within the Southwestern Appalachians, is characterized by riffle/run
geomorphology. The substrate at RUSW-1 was composed of 35% sand overlying smaller
proportions of boulder and cobble. Although the bottom substrate was embedded by sand, the
habitat was evaluated as only “slightly impaired” (Table 3b). Fourteen EPT families were
collected, indicating the aquatic macroinvertebrate community at RUSW-1 was “unimpaired”
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(Table 12, Fig. 3b). Water samples were collected for chemical analysis (Appendix L-2). Rush
Creek was also utilized by Auburn as an ecoregional reference stream for a study of the Ryan,
Rock, and Crooked Creek Subwatersheds (Webber, et al. 1994). All assessments indicated an
unimpaired stream (Table 12).

Brushy Creek

Two roadside surveys, conducted in two portions of the Brushy Creek drainage, were
conducted by the ADEM in 1997, prior to aquatic macroinvertebrate assessments. The survey
was conducted upstream of the assessment sites (BRSH-1, BRUW-14{) in order to link nonpoint
source impairment within the watershed to biotic conditions at the assessment site. The survey
evaluated landuse upstream of BRSH-1 as: 47% deciduous forest, , 2% first successional forest,
42% evergreen forest, 2% residential, and 7% pasture/hay. The landuse upstream of BRUW-14f
was very similar and estimated as: 55% deciduous forest, 39% evergreen forest, 1% residential,
and 5% pasture/hay. The NPSI score indicated a low potential for nonpoint source impairment
at both BRSH-1 and BRUW-14f.

Brushy Creek at BRSH-1, located within the Southwestern Appalachians, is
characterized by glide/pool geomorphology. The substrate at BRSH-1 was composed of 45%
sand and 35% boulder with small amounts of cobble and gravel (Table 2b). The substrate
composition of BRUW-14f consisted of similar proportions of boulder, cobble, and sand with a
small amount of gravel (Table 2b). Although the bottom substrate at both sites consisted of a
substantial amount of sand, the habitat was evaluated as only “slightly impaired” (Table 3b).
Twelve and sixteen EPT families were collected at BRSH-1 and BRUW-14f, respectively,
indicating the aquatic macroinvertebrate communities to be “unimpaired” (Fig. 3b). Water
samples were collected for chemical analysis (Appendix L-2). Fecal coliform concentrations
were elevated in September of 1997.

Sub-Watershed: Lower Brushy Creek
NRCS Sub-Watershed Number 040

Percent land cover was estimated as 33% deciduous forest, 25% evergreen forest, 33%
mixed forest, and 8% pasture/hay (USEPA 1997b). Because Brushy Creek within this sub-
watershed is unwadeable, a bioassessment was not conducted.
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Sub-Watershed: Right Fork Clear Creek
NRCS Sub-Watershed Number 050

Station Assessment | Date Location Area | Classification
Type (mi2)
CLCW-53b | Macroinvert | 1997 Clear Creek 20 F&W
Fish @ unnamed rd nr Winston Co. Rd 28
Chem.
CLCW-53¢ | Macroinvert | 1997 Clear Creek 23 F&W
Fish @ Winston Co. Rd 32 nr Sutton Cemetery
Chem.

Percent land cover within the entire sub-watershed were estimated as 5% transitional
barren, 33% deciduous forest, 24% evergreen forest, 29% mixed forest, and 10% pasture/hay
(U.S.EPA 1997b). Two stations were assessed within the sub-watershed.

Clear Creek

The substrate at CLCW-53b was composed primarily of gravel (20%) and sand (70%).
High rock canyon walls characterized the site. Habitat quality was evaluated as “moderately
impaired” due to severe sediment deposition and poor epifaunal substrate (Table 3b). The
aquatic macroinvertebrate community was evaluated as “slightly impaired” (Table 12, Fig. 3b).
The fish community was evaluated as “poor/fair” condition (Table 4b, 12, Fig 4b). Water
samples were collected during a rain event with high stream flows. Water quality impairment at
the site was indicated by high total suspended solids (472 mg/l) and turbidity (542 ntu)
(Appendix J).

Habitat quality at CLCW-53¢ was “moderately impaired” by severe sediment deposition
(Table 3b). The bottom substrate was composed almost entirely sand (88%). The aquatic
macroinvertebrate community was assessed as “slightly impaired” (Table 12, Fig. 3b). The fish
community was in “poor/fair” condition (Table 4b, Fig 4b). Water samples were collected
during a rain event with high stream flows. Water quality impairment at this site was indicated
by high total suspended solids (256 mg/l) and turbidity (266 ntu) (Appendix J). The source of
the sediment was not determined.

Recommended Priority Sub-Watershed

The Right Fork of Clear Creek was identified as a priority sub-watershed due to
biological, habitat, and chemical conditions within the watershed (Appendix N).

Sub-Watershed: Clear Creek
NRCS Sub-Watershed Number 060

Percent land cover was estimated as 13% transitional barren, 38% deciduous forest, 25%
evergreen forest, and 25% mixed forest (U.S. EPA 1997b). An assessment was not conducted
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within this sub-watershed due to the large drainage area, which for mainstem sites, includes
waters from sub-watershed 050.

Sub-Watershed: Sipsey Creek
NRCS Sub-Watershed Number 070

Percent land cover was estimated as 5% transitional barren, 30% deciduous forest, 20%
evergreen forest, 25% mixed forest, 5% pasture/hay, and 5% row crop (U.S. EPA 1997b). An
assessment was not conducted within this sub-watershed as it consists primarily of a portion of
Lewis Smith Lake.

Sub-Watershed: Upper Rock Creek
NRCS Sub-Watershed Number 080

Station Assessment | Date Location Area | Classification
Type (mi2)
ROCW-52a Fish 1997 Rock Creek 27 F&W
(@ unnamed Winston Co. Rd. nr Addison
ROCW-52b | Macroinvert | 1997 Rock Creek 13 F&W
(@ Winston Co. Rd 80

Percent land cover was estimated as 41% deciduous forest, 14% evergreen forest, 18%
mixed forest, 18% pasture/hay, and 9% row crop (U.S. EPA 1997b). One station was assessed
within this sub-watershed during the 1997 Black Warrior Project. The sub-watershed was listed
on Alabama’s 1996 303(d) list of priority sub-watersheds due to organic enrichment, dissolved
oxygen violations, and pathogens from nonpoint sources (Table 8).

The substrate at ROCW-52a was composed of cobble and gravel with lesser amounts of
bedrock, boulder, sand, and silt. Habitat quality was evaluated as “slightly impaired” (Table 3b).
The aquatic macroinvertebrate community was evaluated as “unimpaired” (Table 12, Fig. 3b).
In order to assess a larger portion of the sub-watershed, a fish IBI assessment was conducted at
ROCW-52a. The fish community was determined to be in “poor/fair” condition (Table 4b, Fig.
4b).

Four stations were assessed during an intensive chemical survey conducted in May 1997
(Appendix L-8). Results of chemical sampling indicated slightly elevated nutrient and BOD-5
levels.

Recommended Priority Sub-Watershed

Rock Creek was identified as a priority sub-watershed due to fish community conditions
within the watershed (Appendix N).
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Sub-Watershed: Crooked Creek
NRCS Sub-Watershed Number 090

Station Assessment | Date Location Area | Classification
Type (mi2)
CROC-54a Fish 1997 Crooked Creek 23 F&W
@ Cullman Co. 1043
CROC-54b | Macroinvert | 1997 Crooked Creek 26 F&W
@ US Hwy 278

Percent land cover was estimated as 33% deciduous forest, 13% evergreen forest, 20%
mixed forest, 27% pasture/hay, and 7% row crop (U.S. EPA 1997b). Crooked Creek was on
Alabama’s 1996 303(d) list of priority water bodies due to ammonia, nutrient enrichment,
pathogens and dissolved oxygen violations (Table 8). The sources of these pollutants are listed
as feedlots, animal holding management areas (ADEM 1996f).

The substrate at CROC-54b was estimated to be composed of 39% sand with lesser
amounts of gravel, cobble and boulder. Habitat quality was assessed as “slightly impaired”
(Table 3b). The macroinvertebrates were assessed as “slightly impaired” (Table 12, Fig. 3b).
The fish community was assessed at CROC-54a and was in “fair” condition Table 4b, 12, Fig
4b).

Five stations were assessed during an intensive chemical survey conducted in 1997
(Appendix L-8). A low dissolved oxygen concentration (5.8) was recorded at CRK-1 in the
afternoon hours. Nutrient levels (NO3;+NO,) were elevated at CRK-2 and CRK-3, indicating
possible nutrient enrichment.

Crooked Creek was assessed by Auburn in 1993 (Webber et al. 1994). The Habitat and
aquatic macroinvertebrate communities were “unimpaired”. A fish IBI assessment was
conducted indicating the fish community was in “fair” condition (Table 12).

Sub-Watershed: Lower Rock Creek
NRCS Sub-Watershed Number 100

Station Assessment | Date Location Area | Classification
Type (mi2)
WHEC-17a | Macroinvert | 1997 Whetstone Creek 19 F&W
@ unnamed Cullman Co, Rd nr Crane Hill
WHOC-16a | Macroinvert | 1997 White Oak Creek 19 F&W
Chem. @ unnamed Cullman Co. Rd nr Mt. Zion

Percent land cover was estimated as 40% deciduous forest, 13% evergreen forest, 20%
mixed forest, 13% pasture/hay, and 7% row crops (U.S. EPA 1997b). Two stations were
assessed within the sub-watershed.
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Whetstone Creek

A roadside survey of the Whetstone Creek drainage was conducted by the ADEM in
1997, prior to aquatic macroinvertebrate assessments. The survey was conducted upstream of
the assessment site in order to link nonpoint source impairment within the watershed to biotic
conditions at the assessment site. The survey evaluated landuse as: 19% deciduous forest, 11%
evergreen forest, 2% commercial, 20% residential, and 48% pasture/hay. The NPSI score
indicated a slight potential for nonpoint source impairment at WHEC-17a.

Whetstone Creek, located within the Southwestern Appalachians, is characterized by
riffle/run geomorphology. The substrate at WHEC-17a was composed of bedrock, boulder,
cobble, and sand. The habitat quality was evaluated as “slightly impaired” (Table 3b, 12).
Fourteen EPT families were collected, indicating the aquatic macroinvertebrate community at
WHEC-17a to be “unimpaired” (Table 12, Fig. 3b).

White Oak Creek

A roadside survey of the White Oak Creek drainage was conducted by the ADEM in
1997, prior to aquatic macroinvertebrate assessments. The survey was conducted upstream of
the assessment site in order to link nonpoint source impairment within the watershed to biotic
conditions at the assessment site. The survey evaluated landuse as 18% deciduous forest, 15%
evergreen forest, 17% residential, and 50% pasture/hay. The NPSI score indicated a slight
potential for nonpoint source impairment at WHOC-16a.

White Oak Creek, located within the Southwestern Appalachians, is characterized by
riffle/run geomorphology. The substrate at WHOC-16a was primarily composed of cobble and
gravel with lesser amounts of bedrock, boulder, and sand. The habitat quality was evaluated as
unimpaired” (Table 3b, 12). Thirteen EPT families were collected, indicating the aquatic
macroinvertebrate community at WHOC-16a to be “unimpaired” (Table 12, Fig. 3b). Water
samples were collected for chemical analysis during higher stream flows (Table 14). No
chemical impairment was indicated.

Sub-Watershed: Upper Ryan Creek
NRCS Sub-Watershed Number 110

Percent land cover was estimated as 29% deciduous forest, 14% evergreen, 24% mixed
forest, 24% pasture/hay, and 10% row crops (U.S. EPA 1997b). Five current
construction/stormwater authorizations have been issued within the sub-watershed (Table 6). An
assessment was not conducted by the ADEM within the sub-watershed.

Auburn University conducted fish IBI assessments at a site on Ryan Creek near Cullman
in 1988, 1989, 1991 and 1993 (Webber et al. 1994). They indicated that the number of fish
species collected had continued to rise since the original assessment in 1988 and that the
proportion of tolerant species has declined. The IBI score of 46 for the 1993 assessment placed
Ryan Creek in the “fair to good” category. Habitat assessments conducted by Auburn indicated
Ryan Creek to have “excellent” habitat quality. A survey conducted by Auburn University in
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1993 indicated that fifty poultry houses were located upstream of their Ryan Creek sampling
site.

Sub-Watershed: Lower Ryan Creek
NRCS Sub-Watershed Number 120

Percent land cover was estimated as 36% deciduous forest, 16% evergreen forest, 20%
mixed forest, 12% pasture/hay, and 4% row crops (U.S. EPA 1997b). Six current mining
NPDES permits have been issued within the sub-watershed (Table 6). An assessment was not
conducted within this sub-watershed as it consists primarily of a portion of Lewis Smith Lake.

Sub-Watershed: Sipsey Fork
NRCS Sub-Watershed Number 130

Station Assessment | Date Location Area | Classification
Type (mi2)
MILW-18a | Macroinvert | 1997 Mill Creek 19 F&W
Chem. @ unnamed Winston Co. Rd nr Parker
Bridge

Percent land cover was estimated as 54% deciduous forest, 8% evergreen forest, 23%
mixed forest, 8% pasture/hay, and 8% row crop (U.S. EPA 1997b). One station was assessed
within the sub-watershed.

Bottom substrate at MILW-18a was composed primarily of sand, silt, and detritus with
very small amounts of bedrock, boulder, cobble, and gravel. Habitat quality was assessed as
“moderately impaired” due to sediment deposition, lack of bank vegetative stability and poor
riparian zone (Table 3b, 12). Three EPT families were collected, indicating the station to be
“severely impaired” (Table 12, Fig. 3b). Chemical impairment was indicated by high total
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dissolved solids (1317 mg/l), conductivity (1205 pmhos), chlorides (289 mg/l), sulfates (493
mg/l), and nitrates (4.67 mg/l) (Appendix J). A source of the impairment was not determined.

Recommended Priority Sub-Watershed

Results of these assessments identified Sipsey Fork (130) as a priority sub-watershed
(Appendix N).
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Fig. 2b. Macroinvertebrate Sampling Stations
in the Sipsey Fork Cataloging Unit (03160110)
of the Black Warrior River Basin
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Fig. 3b. Results of aquatic macroinvertebrate assessments conducted within the
Southwestern Appalachian region of the Sipsey Fork cataloging unit.
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Fig. 5b. Sipsey Fork Cataloging Unit (03160110)
Priority Rankings for USDA-NRCS Sub-watersheds
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Table 1b. Summary of type and degree of major nonpoint source impairments present within the Sipsey Fork Cataloging unit.
Impairment scores for the cataloging unit are averaged to account for differences in the number of subwatersheds assessed and can be
compared between cataloging units. In general, scores < 6 indicate a slight potential for nonpoint source impairment to the waterbody; a
score between 6 and 9 indicates moderate potential; and a score of >9 indicates a high potential for impairment from nonpoint sources.

€S

Erosion Animal Production
Silviculture Clearing/ Cattle Poultry Total
Development and | Production Impairment
Roadside Score
Subwatershed Stream Name Station Score/ mile Score/ mile Score/ mile Score/ mile Score/ mile

Sipsey Fork Average 1.2 0.7 0.6 0.4 2.9
030 East Fork Beech Creek* BEEW-1 2.7 2.2 0.1 0.0 5.0
100 White Oak Creek WHOC-16 0.1 0.8 2.5 1.3 4.7
100 Whetstone Creek WHEC-17 0.6 0.3 1.9 0.8 3.6
030 Brushy Creek* BRSH-1 2.0 1.1 0.1 0.1 34
030 Brushy Creek* BRUW-14 1.4 1.1 0.0 0.0 2.4
030 Rush Creek* RUSW-1 1.7 0.4 0.0 0.0 2.1
030 Capsey Creek* CPSY-1 0.8 0.2 0.3 0.5 1.8
020 Cane Creek CANW-13 0.8 0.4 0.4 0.1 1.7
080 Sandy Creek SANW-12 0.5 0.0 0.3 0.5 1.3

*reconnaissance conducted as part of the Brushy Creek NPS Project -1997.
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Table 2b. Physical characteristic estimates for sites assessed in the Sipsey Fork cataloging unit.

Station

WHOC-16a_ WHEC-17a  ROCW-52b  SANW-12a CROC-54a  CANW-13a  MLLW-18a CLCW-53b

Width (ft) 25 25 30 35 35 15 25 25
Basin area (sq. mi.) 8 9 13 16 26 8 19 20
Depth (ft) Riffle 0.5 1.0 04 0.8 - 0.5 0.5 -
Run 1.5 1.5 20 1.5 20 1.5 20 1.5
Pool 3.0 20 3.0 3.0 3.0 3.0 3.5+ 25
Substrate (%) Bedrock 10 20 5 5 0 2 0
Boulder 10 15 10 20 10 5 5 0
Cobble 30 25 30 15 15 10 5 0
Gravel 20 5 35 6 20 5 5 20
Sand 14 20 10 45 39 45 43 70
Silt 10 8 5 2 5 10 10 2
Detritus 6 5 5 7 11 15 25 8
Org Silt 0 2 0 0 0 0 5 0
Clay 0 2 0 0 0 0 5 0
Station
BRUW-14f BEEW-1 RUSW-1 CPSY-1 BRSH-1 SE-1 SE-2 Ryan-Aub
Width (ft) 20 20 25 25 30 65 65 11
Basin area (sq. mi.) 9 11 11 20 60
Depth (ft) Riffle 0.7 0.5 - 0.6 - - 0.5 #
Run 1.0 20 1.0 1.0 25 0.75 0.75 #
Pool 1.5 35 1.5 3.0 3.0 2.5 2.5 #
Substrate (%o) Bedrock 0 0 25 35 0 0 3 2
Boulder 25 15 15 10 35 10 2 40
Cobble 30 10 15 20 5 2 2 40
Gravel 6 15 2 10 5 2 3 12
Sand 30 53 35 15 45 80 73 4
Silt 5 5 2 5 2 1 2 2
Detritus 3 2 6 5 6 5 5 #
Org Silt 0 0 0 0 0 0 0 #
Clay 0 0 0 0 0 0 0 #

#data unavailable.
"-Aub" station data from Webber et al. (1994)
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Table 3b. Habitat quality and aquatic macroinvertebrate assessments from the Sipsey Fork cataloging unit. In order to compare levels of
each of three major habitat parameters are presented as percen

Station
Parameter WHOC-16a_ WHEC-17a ROCW-52b  SANW-12a  CRK-3 ~ CANW-13a  MILW-18a CLCW-53b
Habitat assessment form RR RR RR RR GP RR RR RR
Instream habitat quality 92 85 93 75 70 38 53 25
Sediment deposition 93 78 90 35 37 40 25 8
% Sand 14 20 10 45 39 45 43 70
% Silt 10 8 5 2 5 10 10 2
Sinuosity 90 80 75 65 35 75 25 10
Bank and vegetative stability 65 65 48 75 68 50 15 60
Riparian zone measurements 65 65 48 75 68 50 15 60
% Canopy cover 70 90 50 50 30 50 20 50
% Maximum Score 78 73 73 66 63 49 42 34
Habitat Assessment Category Excellent Good Good Good Good Fair Fair Fair
EPT Taxa Collected 13 14 12 14 - 11 3 8
Ag. Macroinvertebrate Assess. Unimp. Unimp. Unimp. Unimp. — Unimp. Sev. Imp SI. Imp.
BRUW-14f  CPSY-1 RUSW-1 BEEW-1 BRSH-1 SF-1 SE-2 Ryan-Aub
Habitat assessment form RR RR RR GP GP Original Original Original
Instream habitat quality 79 85 61 62 68 31 73 83
Sediment deposition 70 80 63 55 60 52 45 96
% Sand 30 15 35 53 45 80 73 4
% Silt 5 5 2 5 2 1 2 2
Sinuosity 85 75 40 40 40 63 63 67
Bank and vegetative stability 48 70 65 68 60 78 80 100
Riparian zone measurements 93 90 93 90 88 80 80 100
% Canopy cover 90 90 90 30 70 70 30 30
% Maximum Score 73 80 64 66 65 53 63 80
Habitat Assessment Category Good Excellent Good Good Good Good Good Excellent
EPT Taxa Collected 16 13 14 13 12 9 15 10
Ag. Macroinvertebrate Assess. Unimp. Unimp Unimp Unimp Unimp Sl Imp Unimp. SI. Imp.

*'original' from Plafkin et al (1989); RR (Riffle Run) or GP ( Glide Pool) assessment from Barbour and Stribling (1994).
"-Aub" station data from Webber et al. (1994)
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Table 4b. Results of fish IBI assessments conducted within the Sipsey Fork cataloging unit by the GSA and the ADEM in September 1997 (O'Neil
& Shepard 1998) and Auburn in 1993.

Assessment Sites
ROCW-52a CROC-54b CLCW-53b CLCW-53¢ SANW-12a Ryan-Aub* Crooked-Aub* Rock-Aub* Blevens-Aub* Rush-Aub*

Collection time (min.) 30 30 30 30 30
Collection Date 9/9/97 9/9/97 9/10/97 9/10/97 9/10/97 1993 1993 1993 1993 1993
Area (sq mi) 27 23 20 23 16
Richness measures
# total species 12 10 9 11 12 19 16 21 17 21
# darter species 1 1 1 1 3 2 2 3 3 4
# minnow species 5 4 4 4 4
# sunfish species 3 2 1 1 2 4 4 3 3
# sucker species 0 0 2 1 1 2 1 2 1 3
Tolerance/ intolerance
# intolerant species 0 0 0 0 0 0 0 2 2 2
Trophic measures
# individuals 303 404 91 69 45 1684 896 1162 1035 151
% omnivores and 16 7 0 0 11 0 0 3 0 0
herbivores
% top carnivores 18 3 6 13 2 2 4 2 3 7
Composition measures
% insectivorous 59 75 77 43 47 8 38 27 40 39
cyprinids
% sunfish 2 8 4 1 4
Community health
measures
# collected/ hour 606 808 182 138 90
% with disease/ 8 0 0 0 31 0 0 0 0 0
anomalies
IBI Score 38 42 39 37 40 46 44 50 46 54
Assessment Poor-Fair Fair Poor-Fair  Poor-Fair Fair Good-Fair Fair Good Good-Fair Excel-
Good

* Webber et al (1994)



Section III: Locust Fork of the Black Warrior (03160111)

The Locust Fork of the Black Warrior River contains fifteen sub-watersheds located
primarily within Jefferson, Blount, Marshall, and Etowah Counties (Fig. 2c). The entire
cataloging unit drains approximately 1,209 square miles of the Cumberland Plateau and Valley
and Ridge provinces. It is primarily located within the Southwestern Appalachian ecoregion
(Omernik 1996). Elevations range from around 1,100 ft on the northern slopes to around 600 ft
at the northern boundary of the Fall Line Hills near Tuscaloosa. The streams drain sandstones
and shales and occur in steep sided valleys, creating high gradient, riffle-run streams
characterized by abundant and diverse habitat. Flow, in larger streams of this cataloging unit, is
sustained during dry summer months, but many headwater tributaries will go dry because of low
to no recharge from Pottsville shales and sandstones. The natural vegetation consists of mixed
mesophytic forest restricted mostly to the deeper ravines and escarpment slopes, and an upland
forest characterized by mixed oaks with shortleaf pines. (Shepard et al. 1997)

Because the Locust Fork drains Birmingham and the surrounding suburbs, chemical and
biological monitoring efforts have been concentrated within the cataloging unit since the 1970’s
(ADEM 1994c). Fivemile, Valley and Village Creeks have been monitored in conjunction with
the ADEM’s Ambient Monitoring Program since the 1970’s in order to monitor the effects of
several industrial and municipal point sources as well as nonpoint sources located within these
watersheds. These creeks were intensively monitored by the U.S. EPA in 1989 (U.S. EPA
1989). An ambient monitoring station was also established on the mainstem of Locust Fork
downstream of the confluence with Village and Fivemile Creeks in order to monitor the effects
of the industrial and municipal wastes discharged into these creeks and urban runoff from the
Birmingham area (ADEM 1994c¢). Village Creek, Graves Creek, and sections of the Locust Fork
were listed on Alabama’s 1996 303(d) list of priority water bodies (Table 8).

In 1997, the GSA conducted a basin wide assessment of the Locust Fork watershed
(Shepard et al. 1997). They assessed twenty-three tributary stations and four mainstem stations
using fish as an indicator of water quality (Table 7). The ADEM and the GSA used these
methods to assess an additional thirty-three stations during the Black Warrior NPS screening
assessment (Table 7). Because the assessments conducted during the two studies were
comparable, the results of the Locust Fork study conducted by the GSA were used to rank and
prioritize sub-watersheds, allowing the EIS to concentrate monitoring efforts in those sub-
watersheds that had not been recently assessed.

The surveys conducted by the ADEM were concentrated in six sub-watersheds where
significant impairment from point sources and urban runoff was not documented recently.
Therefore, the seven sub-watersheds located within Jefferson County were not assessed during
this study. It should be noted that limiting the survey to sub-watersheds meeting these criteria
potentially biased basin wide estimates of percent landuse and nonpoint source impairment. The
GSA is currently developing land use/land cover maps for the Alabama Department of
Conservation and Natural Resources (Shepard et al. 1997). This effort will greatly assist in
developing watershed management and monitoring plans.

Based on the roadside surveys conducted by the ADEM, the primary land uses
throughout the Locust Fork cataloging unit were agriculture/animal production (39%), deciduous

57



forest (34%), and silviculture (12%). The agricultural/animal production uses included cattle
(17%), pasture (14%), row crops (5%), catfish farms (4%), and poultry (3%) (Tables 10, 11).
Dense populations of small farms characterized the cataloging unit (Table 10). The potential for
nonpoint source impairment throughout the cataloging unit was evaluated as high (Table 1c).
Sixty-eight percent of the nonpoint pollution was estimated to originate from agricultural sources
(Table 9). Silvicultural impacts were concentrated within the Calvert Prong sub-watershed and
the Locust Fork while impacts from agricultural sources were most prevalent in Calvert Prong
(Table 7).

Habitat quality was evaluated at eight stations during the Black Warrior NPS screening
study (Table 3c). The GSA assessed habitat quality at twenty-seven fish IBI assessment sites
within the cataloging unit. Eight additional assessments have been conducted by the ADEM
since 1990. In order to compare these assessments, habitat parameters are presented as percent
of maximum score (Table 3c). The ADEM and the GSA assessed thirteen sub-watersheds at 43
stations. Ten stations were assessed as “unimpaired” or “excellent”; twenty-seven stations were
assessed as “slightly impaired” or “good”. Habitat quality at six stations was evaluated as
“moderately impaired” or “fair” (Table 3c, 12).

The GSA conducted twenty-seven fish IBI assessments throughout the Locust Fork
cataloging unit (Table 7). Eight aquatic macroinvertebrate bioassessments were conducted by
the ADEM during the current study (Fig. 3¢). Eight additional assessments have been conducted
by the ADEM since 1990 (Fig. 3c). Of the forty-three bioassessments conducted at 43 stations,
only one station was assessed as “unimpaired” (3%). Seven stations (16%) were evaluated as
“slightly impaired” and thirty-one stations (72%) were evaluated as “moderately impaired”.
Four stations (9%) were evaluated as “severely impaired” (Figs. 3¢ and 4c; Tables 3c, 4c and
12).

Based on these results, seven priority sub-watersheds were identified (Appendix N).
Water bodies located within Jefferson County were not considered for priority status. A
summary for each sub-watershed in the cataloging unit is provided below .

Sub-Watershed: Upper Locust Fork
NRCS Sub-Watershed Number (010)

Station Assessment Date Location Area | Classification
Type (mi2)
GSA-27 Fish 970709 Locust Fork @ Dee Nix Road 20 F&W

Percent land cover of the Upper Locust Fork cataloging unit was estimated as 33%
deciduous forest, 17% evergreen forest, 25% mixed forest, 17% pasture/hay, and 8% row crop
(U.S. EPA 1997b). Poultry production is also a large industry within the area (Shepard et al.
1997).

The GSA assessed the mainstem of Locust Fork within the Upper Locust Fork sub-
watershed (Shepard et al. 1997). Substrate at the sampling site was composed primarily of sand
and silt-bottomed pools. Habitat quality was evaluated as “fair” (Table 3¢). Results of the fish
IBI assessment indicated the fish community to be in “poor” condition (Table 4c, Fig. 4c).
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Chemical parameters collected by the GSA also indicated impairment. GSA suggested that
wastes from poultry production resulted in low dissolved oxygen and higher biochemical oxygen
demand at the site. Elevated dissolved solids and a lowered pH may be attributed to a surface
mine within the watershed (Shepard et al. 1997).

Recommended Priority Sub-Watershed

Based on the assessment results obtained by the GSA, the Upper Locust Fork was
identified as a priority sub-watershed (Appendix N).

Sub-Watershed: Bristows Creek
NRCS Sub-Watershed Number (020)

Station Assessment Date Location Area | Classification
Type (mi2)
GSA-26 Fish 970709 Bristows Creek @ Pine Grove 26 F&W
GSA-25 Fish 970709 Locust Fork @ CR, 1 mi. NNE of Walnut 70 F&W
Grove

Percent land cover was estimated as 33% deciduous forest, 17% evergreen forest, 17%
mixed forest, 17% pasture/hay, and 17% row crop (U.S. EPA 1997b). Bristows Creek drains
approximately 26 square miles of Etowah County. The GSA conducted two fish IBI assessments
within the sub-watershed during their 1997 assessment of the Locust Fork cataloging unit
(Shepard et al. 1997).

Bristows Creek

The substrate at the Bristows Creek station (GSA-26) was composed of cobble, gravel,
and sand. The habitat quality was evaluated as “good”. Based on the results of the fish IBI
assessment, the fish community also appeared to be in “fair-good” condition (Shepard et al.
1997). The GSA found Bristows Creek to have one of the healthiest fish communities within the
Locust Fork drainage.

Locust Fork

A fish IBI assessment was also conducted at a site on the Locust Fork downstream of
Bristows Creek (GSA-25) (Shepard et al. 1997). The substrate was composed primarily of
gravel and habitat quality was assessed as “good”. Twelve species of fish were collected with an
IBI score of 32, indicating the fish community was in “poor” condition.

Recommended Priority Sub-Watershed

Based on the assessment results from the Locust Fork obtained by the GSA, Bristows
Creek was identified as a priority sub-watershed (Appendix N).
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Sub-Watershed: Clear Creek
NRCS Sub-Watershed Number (030)

Station Assessment Date Location Area | Classification
Type (mi2)
CLEM-76a Macroinvert 1997 Clear Creek 23 F&W
Chem. @ Marshall Co Rd 96
GSA-24 Fish 970717 Locust Fork @ Co. Hwy. 36 123 F&W
GSA-23 Fish 970709 Big Mud Creek @ Co. Hwy. 21 19 F&W
GSA-22 Fish 970717 Locust Fork @ Ala. Hwy. 75 147 F&W

Percent land cover was estimated as 21% deciduous forest, 11% evergreen forest, 21%
mixed forest, 32% pasture/hay, 16% row crop (U.S. EPA 1997b). Roadside reconnaissance of
this watershed was not conducted during this study. However, Clear Creek is on the Priority
Watersheds list within the Alabama Nonpoint Source Management Program document (ADEM
1989). Seven current construction/stormwater authorizations have been issued within the
watershed. Four assessments were conducted in the sub-watershed.

Clear Creek

An assessment of Clear Creek was conducted by the ADEM. The habitat quality was
evaluated as “good” with impairment to habitat quality primarily caused by sediment deposition
and the resultant increase in the amounts of sand (30%) and silt (15%) at the stream reach (Table
3c). Thick, gelatinous algae were also prevalent in the root bank areas, indicating nutrient
enrichment within the watershed. The aquatic macroinvertebrate community was assessed as
“moderately impaired” with only six EPT families collected (Fig. 3c).  Nitrate/nitrite
concentrations were elevated above background levels (1.75 mg/l) (Appendix J).

Big Mud Creek

The GSA assessed Big Mud Creek within the Clear Creek sub-watershed (Shepard et al.
1997). Agriculture was the main landuse observed. Substrate at the sampling site was composed
of sandstone boulders, cobble, and gravel. The pools contained finer sediments. Habitat quality
was evaluated as “good” (Table 3c). Results of the fish IBI assessment indicated the fish
community to be in “poor” biological condition with an IBI score of 32 (Table 4c, Fig. 4c).
Chemical parameters collected by the GSA did not indicate the cause(s) of the impairment
(Shepard et al. 1997).

Locust Fork

Two fish IBI assessments were conducted by GSA at Locust Fork sites within the Clear
Creek sub-watershed in July 1997 (Shepard et al. 1997). Both stations were located in the Sand
Mountain District. Nine fish species were collected at the upstream station (GSA-24), resulting
in a fish IBI score of 34. The fish community was therefore assessed as “poor”. This station was
located just downstream of a low-level dam and contained diverse substrate and good rooted
vegetation. The habitat assessment determined the quality was “excellent” (Shepard et al. 1997).
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The second station was located further downstream (GSA-22). The fish IBI assessment
indicated the biological condition of the fish community was “fair” with an IBI score of 42.
However, the habitat quality was lower that the upstream station with a rating of “good”. The
substrate was composed of sandstone boulders, cobble and gravel, with a large amount of sand in
the channel. Numerous fallen trees were noted upstream of the sampling site (Shepard et al.
1997).

Recommended Priority Sub-Watershed

Based on the assessment results obtained by the GSA and ADEM, Clear Creek was
identified as a priority sub-watershed (Appendix N).

Sub-Watershed: Slab Creek

Hydrologic Unit (040)
Station Assessment Date Location Area | Classification
Type (mi2)
SLAM-22¢ | Macroinvert 1997 Slab Creek 23 F&W
Chem. @ unnamed Marshall Co Rd nr Douglas
GSA-21 Fish 970709 Slab Creek @ Hwy 39 67 F&W

Land cover within the Slab Creek sub-watershed was estimated as 21% deciduous forest,
11% evergreen forest, 21% mixed forest, 32% pasture/hay, and 16% row crops (U.S. EPA
1997b). A municipal discharge is located on Slab Creek. Two stations were assessed within the
sub-watershed during 1997.

In order to link impairment at the assessment station to nonpoint sources of pollution the
ADEM conducted a roadside survey of landuse and nonpoint source impairment in the
catchment above SLAM-22c. Landuse was estimated as 24% deciduous forest, 3% evergreen
forest, 17% residential, 1% commercial, 20% pasture/hay, 11% row crop, 19% cattle production
and 5% poultry production (Table 13). This sub-watershed was found to have a high potential
for nonpoint source impairment from agricultural sources, primarily cattle and poultry
production (Table 1c).

The substrate at the aquatic macroinvertebrate assessment station was composed
primarily of sand (65%) and silt (15%) (Table 3c). Habitat quality was evaluated as “moderately
impaired” due to sediment deposition and a lack of instream habitat and bank vegetation (Table
3¢). Four EPT families were collected, indicating the station to be moderately-severely impaired
(Fig. 3¢). Chemical impairment was indicated by elevated nutrients (nitrate/nitrite (4.17 mg/l)
and total phosphorus (0.45 mg/l)), conductivity (266 umhos) and total dissolved solids (158
mg/l). Fecal coliform concentrations were also elevated above normal levels (340 colonies/l)
(Appendix J).

The GSA conducted a fish IBI assessment at another location further downstream on Slab
Creek (Shepard et al. 1997). The substrate was composed of sandstone bedrock, boulder, cobble
and gravel. Although there were large amounts of fine sediments in pools, habitat quality was
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“good” (Table 3c). Thirteen species of fish were collected with an IBI score of 42, indicating the
fish community to be in “fair” condition (Table 4c, 12 and Fig. 4c).

Recommended Priority Sub-Watershed

Based on the assessment results obtained by the GSA and ADEM, Slab Creek was
identified as a priority sub-watershed (Appendix N).

Sub-Watershed: Middle Locust Fork
NRCS Sub-Watershed Number 050

Station Assessment Date Location Area | Classification
Type (mi2)
GRAB-77a | Macroinvert 1997 Graves Creek 10 F&W
Chem. @ unnamed Blount Co Rd nr Blountsville
GSA-19 Fish 970717 Graves Creek 10 F&W
@ unnamed Co. Rd. off Hwy 14
DRYB-75a | Macroinvert 1997 Dry Creek 21 F&W
Chem. @ unnamed Blount Co. Rd nr Nectar
WHIB-74a | Macroinvert 1997 Whippoorwill Creek 19 F&W
Chem. @ Blount Co. Rd 36
GSA-20 Fish 970717 Whippoorwill Creek 27 F&W
@ CR .5 mi. S of Hwy 14

Land cover within the entire sub-watershed was estimated as 26% deciduous forest, 12%
evergreen forest, 21% mixed forest, 29% pasture/hay, and 12% row crop (U.S. EPA 1997b).
Five current construction/stormwater authorizations have been issued within the sub-watershed
(ADEM 1997c). Municipal and industrial discharges are located on Whippoorwill Creek and a
tributary to Graves Creek (Posey Spring Br), respectively. Three tributaries were assessed
within the sub-watershed using both fish and aquatic macroinvertebrate assessment methods.

Graves Creek

Graves Creek is a very small tributary of Locust Fork with a drainage area of
approximately 10 square miles. Roadside reconnaissance of this sub-watershed was not
conducted during this study. Graves Creek was listed on Alabama’s 1996 303(d) list due to
agricultural impacts within the watershed (Table 8), but was not listed as a Priority Watershed
within the Alabama Nonpoint Source Management Program document (ADEM 1989).

Moderate impairment to habitat quality was evidenced by the prevalence of sand (40%)
and silt (15%) at this station (Table 3c). This was probably due, in part, to agricultural activities
(Map 3), which comprised approximately 41% of the landuse within the watershed (U.S. EPA
1997b). Bank stability was also disrupted by the proximity to an unnamed county road. A
beaver dam had been constructed upstream of the sampling reach. Five EPT families were
collected at GRAB-77a indicating the aquatic macroinvertebrate community was “moderately
impaired” (Table 3¢, Fig. 3c).
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A chemical assessment was conducted at Graves Creek because it was listed on
Alabama’s 1996 303(d) list. Despite the sedimentation evident at the site, concentrations of total
suspended solids and total dissolved solids were low (Appendix J). There was no evidence of
nutrient enrichment or elevated concentrations of nitrogen or phosphorus (Appendix J).
Although Graves Creek met the criteria for its” Fish and Wildlife water use classification, the
dissolved oxygen concentrations were relatively low (6.5 and 6.7 mg/l) (Appendix J). The
impairment to the aquatic macroinvertebrate community detected at this site is possibly the result
of habitat loss from silt smothering the substrate and a reduction of flow related to the beaver
dam.

A fish IBI assessment was conducted at Graves Creek (GSA-19) by GSA (Shepard et al.
1997) (Table 7). Six fish species were collected, resulting in a fish IBI score of 28 (Table 4c,
Fig. 4c). The fish community was therefore assessed as “poor” at this station. GSA suggested
that increased biochemical oxygen demand from a number of pastures and small farms may have
lowered dissolved oxygen concentrations and impaired the biological communities within the
stream (Shepard et al. 1997).

Dry Creek

An aquatic macroinvertebrate bioassessment was conducted at Dry Creek within the
Middle Locust Fork sub-watershed. Although instream habitat appeared to be stable and
sediment deposition was limited, riparian vegetation was moderately disturbed (<20 feet in
width). Also, though cattle were fenced off from the creek, grazing areas were located within the
flood zone and below the high water mark of the creek. Habitat quality was assessed as “slightly
impaired” (Table 3c). The aquatic macroinvertebrate community at this site was assessed as
“moderately” impaired due to low EPT taxa richness (Table 3c, Fig. 3c).

Conductivity, total dissolved solids, sulfates, and chlorides were all approximately ten
times background levels (Appendix J).

Whippoorwill Creek

Whippoorwill Creek drains a portion of Sand Mountain. Landuse and nonpoint source
impairment was not assessed during the Black Warrior study. However, there is substantial
agriculture and residential development within the watershed (Shepard et al. 1997). Habitat
quality was low (“moderately impaired”) due to unstable banks and the lack of an adequate
riparian zone (Table 3c¢). The aquatic macroinvertebrate community was assessed as
“moderately impaired” due to low EPT taxa richness (Table 3c, Fig. 3c).

The GSA conducted a fish IBI assessment of Whippoorwill Creek (GSA-20) in July
1997. The substrate at the station was composed of sandstone boulders, cobble, and gravel.
Habitat was “good” although there was a large amount of fresh sand embedded in the substrate.
Biological condition of the fish community was assessed as “poor”.

Recommended Priority Sub-Watershed

Biological condition at Graves Creek, Dry Creek, and Whippoorwill Creek was evaluated
as “moderately impaired” (Table 12). The impairment appears to have been caused by
agricultural sources. Middle Locust Fork is therefore identified as a priority sub-watershed.
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Sub-Watershed: Calvert Prong
NRCS Sub-Watershed Number 060

Station Assessment Date Location Area | Classification
Type (mi2)
LCPB-23a | Macroinvert., 1997 L. Calvert Prong 28 F&W
Chem. @ unnamed Blount Co Rd nr Horons Mill
GSA-12 Fish 970717 Calvert Prong @ Moss Br 81 F&W
GSA-13 Fish 970717 Calvert Prong @ Hwy 33 51 F&W

Landuse within the entire sub-watershed was estimated as 38% deciduous forest, 14%
evergreen forest, 24% mixed forest, 19% pasture/hay, and 5% row crops (U.S. EPA 1997b).
Oneonta is the principal urban area within the sub-watershed. A municipal wastewater treatment
facility for Oneonta discharges into Chitwood Creek. Three bioassessments were conducted
within the sub-watershed during 1997.

L. Calvert Prong

In order to link impairment at the assessment station to nonpoint sources of pollution, the
ADEM conducted a roadside survey of landuse and nonpoint source impairment in the
catchment above LCPB-23a (Table 13). Landuse within the sub-watershed included forest,
silviculture, agriculture, and residential areas. Agricultural activities within the watershed
included cattle and poultry production, row crops, and a small number of catfish ponds. This
sub-watershed was found to have a high potential for nonpoint source impairment due to erosion
from roadsides and silviculture, as well as runoff from agricultural sources, primarily cattle and
poultry production (Table 1c¢).

The substrate at LCPB-23a was composed primarily of bedrock and boulder with lesser
amounts of cobble and gravel (Table 2c). Although there was only a very narrow vegetative
buffer near the stream, habitat quality was evaluated as “slightly impaired” (Table 3¢). Ten EPT
families were collected, indicating the aquatic macroinvertebrate community was “slightly
impaired” (Tables 3c and 12, Fig. 3c). Conductivity (281 umhos @ 25C) and fecal coliform
(3600 and >270 col/100ml) were elevated above background levels at the station.

Calvert Prong

The GSA sampled two sites on Calvert Prong downstream of the site assessed by the
ADEM (Shepard et al. 1997). Habitat quality was assessed as “slightly impaired” at both sites
due to sedimentation (Table 3c). The presence of a thick coat of algae on the sediment at GSA-
12 indicated nutrient enrichment. Results of the IBI assessment indicated the fish community at
GSA-12 to be in “poor-fair” condition. The fish community was in “poor” condition upstream at
GSA-13 Table 4c, Fig 4c). The U.S. Geological Survey monitors water chemistry at a station
established near Cleveland. These results are published annually.
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Mill and Chitwood Creeks, Cheney Branch

The Oneonta wastewater treatment plant discharges into Mill and Chitwood Creeks
located within the Calvert Prong sub-watershed (Table 6). The ADEM conducted an intensive
study of Mill and Chitwood Creeks in 1994 in order to assess the impact of the discharge on
water quality and biological condition within the stream.  Aquatic macroinvertebrate
bioassessments were conducted at five sites along the creeks. All stations were assessed as
having a “moderately” impaired aquatic macroinvertebrate community. Cheney Branch and
Chitwood Creek at station CC-3 did not meet the dissolved oxygen standard of 5.0 mg/1 for Fish
and Wildlife with values of 3.4 and 1.9 mg/l, respectively. Biochemical Oxygen Demand (BOD)
and nutrients were also high for these stations.

Recommended Priority Sub-Watershed

Based on the bioassessments conducted by the ADEM and GSA, Calvert Prong was
identified as a priority sub-watershed (Table 13).

Sub-Watershed: Blackburn Fork
NRCS Sub-Watershed Number 070

Station Assessment Date Location Area | Classification
Type (mi2)

GSA-15 Fish 970716 Hendrick Mill Branch @ Co, Hwy 15 2 F&W

BLFB-78a | Macroinvert 1997 Blackburn Fork @ Co. Hwy 20 10 PWS/S

Chem.

GSA-18 Fish 970716 Blackburn Fork @ Co. Hwy 20 10 PWS/S

GSA-17 Fish 970716 Blackburn Fork @ Co. Hwy 27 36 PWS/S

GSA-16 Fish 970716 Blackburn Fork .5 mi. downstream of 70 F&W

Inland Lake dam
GSA-14 Fish 970716 Blackburn Fork @ Hendrick Mill 91 F&W
GSA-11 Fish 970717 Blackburn Fork @ unnamed CR 188 F&W

Land cover within the entire sub-watershed was estimated as 40% deciduous forest, 16%
evergreen forest, 24% mixed forest, 12% pasture/hay, and 4% row crops (U.S. EPA 1997b).
Mining is also present within the sub-watershed. Blackburn Fork has been impounded to form
Inland and Highland Lakes. Seven bioassessments were conducted within the sub-watershed
during 1997.

Blackburn Fork

An aquatic macroinvertebrate assessment was conducted by the ADEM at BLFB-78a
(Fig. 2¢). The substrate was composed of bedrock and sand with lesser amounts of boulder and
cobble (Table 2¢). In stream habitat quality was “excellent” (Table 3c). Fourteen EPT families
were collected, indicating the aquatic macroinvertebrate community to be “unimpaired” (Table
3¢, Fig. 3¢). A chemical assessment was conducted in September; however, the stream flow was
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so low that it was not measurable. Total dissolved solids were elevated (562 mg/l) and dissolved
oxygen (2.7 mg/l) was lower than its’ F&W water quality standard of 5.0 mg/l, however this is
likely due to natural conditions (inadequate flow) (Table 14).

The GSA evaluated five stations on Blackburn Fork (Little Warrior River) from its mouth
(GSA-11) to upstream of Highland Lake (GSA-18) (Shepard et al. 1997). The fish communities
were in “fair” or “fair-good” condition at the three stations established between the mouth and
below Inland Lake (GSA-11, GSA-14 and GSA-16). The fish communities were in “poor”
condition above Highland Lake (GSA-18), as well as in between the two reservoirs (GSA-17).
Hydrologic modifications and habitat alteration caused by the impoundments were the main
stressors within the sub-watershed (Shepard et al. 1997).

Based upon results of the biological and chemical assessments, Blackburn Fork would be
considered a priority sub-watershed. However, the impairments to the fish communities may be
the result of hydrologic modifications and habitat alteration caused by the impoundments. GSA
found these the main stressors within the sub-watershed (Shepard, et al. 1997).

Hendricks Mill Branch

The GSA assessed one site (GSA-15) on Hendricks Mill Branch, a tributary to Blackburn
Fork (Shepard et al. 1997). Habitat quality was assessed as “excellent” (Table 3c). Four fish
species were collected with an IBI of 32 indicating a “poor” fish community; not inconsistent
with it being a small spring-fed headwater stream (Table 4c, Fig 4c) (Shepard et al. 1997).

Sub-Watershed: Sugar Creek
NRCS Sub-Watershed Number 080

Station Assessment Date Location Area | Classification
Type (mi2)
LONB-24a | Macroinvert 1997 Longs Branch 17 F&W
Chem. @ unnamed Blount Co Rd
GSA-10 Fish 970709 Longs Branch @Hwy 22 16 F&W

Percent land cover was estimated as 36% deciduous forest, 18% evergreen forest, 27%
mixed forest, 14% pasture/hay, and 5% row crops (U.S. EPA 1997b) (Map 3). Due to
agricultural activities, Sugar Creek was listed as a priority sub-watershed by the Nonpoint
Source Program (ADEM 1989). Six current mining NPDES permits and six current
construction/stormwater authorizations have been issued within the sub-watershed (Table 6).
The sub-watershed was assessed by the ADEM and the GSA.

Based on the results of roadside surveys, landuse within the sub-watershed upstream of
LONB-24a was estimated as 26% forest, 28% silviculture, 17% residential, 2% commercial, 6%
mining, 1% row crops, 11% pasture/hay, and 9% cattle production (Table 13). These estimates
were similar to those reported by the U.S. EPA (1997). Roadside reconnaissance indicated the
watershed to have a moderate potential for impairment by nonpoint sources due to cattle
production, clearing/development, and silviculture (Table 1c¢).
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The bottom substrate of Longs Branch at LONB-24a was composed of cobble and gravel
embedded by sand and silt (Table 2c). Overall habitat quality was assessed as “slightly
impaired” due to lack of adequate riparian vegetation, disruptive pressure to riparian zone,
instability of banks and sub-optimal instream habitat due to embeddedness and deposition of fine
sediments (Table 3c). Seven EPT families were collected at this site, indicating that the aquatic
macroinvertebrate community was “moderately impaired” (Table 3c, Fig 3c). Conductivity was
high (689 umhos) along with dissolved solids and sulfates. This may have resulted from
upstream mining activities. These results corroborate the biological (fish), habitat, and chemical
assessments conducted by the GSA (Shepard et al. 1997). Results of the fish IBI assessment
indicated biological condition to be “poor” at the site (Table 4c, Fig. 4c). Conductivity measured
by GSA was high at GSA-10 (491umhos), probably reflecting dissolved solids from the
surrounding mines (Shepard et al. 1997).

Recommended Priority Sub-Watershed

Aquatic macroinvertebrate and fish IBI assessments evaluated Longs Branch to be
“moderately impaired” by nonpoint sources. Sugar Creek was therefore identified as a priority
sub-watershed (Appendix N).

Sub-Watershed: Gurley Creek
NRCS Sub-Watershed Number 090

Station Assessment Date Location Area | Classification
Type (mi2)
GSA-8 Fish 970713 Gurley Creek near Trafford 34 F&W
GSA-9 Fish 970713 Sand Valley Creek 4 F&W
(@ unnamed CR near Gurley

Land cover within the entire sub-watershed was estimated as 46% deciduous forest, 15%
evergreen forest, 31% mixed forest, and 8% pasture/hay (U.S. EPA 1997b). Surface mining is
also present within the sub-watershed (Shepard et al. 1997). Seven current
construction/stormwater authorizations have been issued within the sub-watershed (Table 6).
The Gurley Creek sub-watershed is located along the Jefferson-Blount County line (69% within
Jefferson County) and was therefore not assessed by the ADEM. The GSA conducted fish IBI
assessments at two sites as part of a Locust Fork CU study (Shepard et al. 1997).

Gurley Creek

Results of the fish IBI assessment at Gurley Creek indicated the biological condition of
the fish community to be “poor-fair” (Table 4c, Fig. 4c). Habitat quality was evaluated as
“good” (Table 3c). The bottom substrate of Gurley Creek primarily consisted of bedrock,
boulder and cobble.
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Sand Valley Creek

Sand Valley Creek is a small tributary to Gurley Creek. This station (GSA-9) was
located adjacent to a limestone quarry. Habitat at Sand Valley Creek was slightly more degraded
than the Gurley Creek station due to embedded substrates and greater bank erosion (Shepard et
al. 1997). Results of the fish IBI assessment indicated the biological condition of the fish
community to be “poor” (Table 4c, Fig. 4c). Habitat quality was evaluated as “good” (Table 3c).

Sub-Watershed: Hogeland Creek
NRCS Sub-Watershed Number 100

Land cover within the entire sub-watershed was estimated as 38% deciduous forest, 25%
evergreen forest, 25% mixed forest, and 13% pasture/hay (U.S. EPA 1997b). Six current
construction/stormwater authorizations have been issued within the sub-watershed (Table 6).
This subwatershed is generally contained within Jefferson County (49%); therefore no
assessments were conducted.

Sub-Watershed: Turkey Creek
NRCS Sub-Watershed Number 110

Station Assessment Date Location Area | Classification
Type (mi2)
GSA-7 Fish 970713 Turkey Creek 25 F&W
@ Pinson on Turkey Creek Road

Land cover of the entire sub-watershed was estimated as 5% low intensity
industrial/residential, 36% deciduous forest, 18% evergreen forest, 32% mixed forest, 5%
pasture/hay, and 5% row crop (U.S. EPA 1997b). Turkey Creek is a large tributary located
within Jefferson County (100%). Twenty-seven current construction/stormwater authorizations
have been issued within the watershed. A municipal discharge is located on Turkey Creek. The
GSA assessed one station on Turkey Creek as part of a Locust Fork CU study (Shepard et al.
1997).

The substrate at GSA-7 was composed of limestone bedrock, boulders, gravel, and sand.
Habitat quality was “good” at the station (Table 3c). A fish IBI assessment indicated the Turkey
Creek fish community was in “poor-fair” biological condition (Table 4c, Fig. 4c). Shepard et al.
(1997) observed an algal film on the rocks, suggesting a nutrient enriched environment.
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Sub-Watershed: Cane Creek
NRCS Sub-Watershed Number 120

Station Date Location Area | Classification
Assessment .
(mi2)
Type
GSA-5 Fish 970713 | Ward Creek @ Hwy 140 14 F&W
GSA-6 Fish 970713 | Crooked Creek @ Hwy 144 18 F&W

Land cover within the entire sub-watershed was estimated as 3% quarry/surface
mine, 37% deciduous forest, 17% evergreen forest, 29% mixed forest, 9% pasture/hay,
and 6% row crops (U.S. EPA 1997b). The Cane Creek sub-watershed is a large tributary
located within Jefferson County (93%). Sixteen current mining NPDES permits and
eight current construction/stormwater authorizations have been issued within the sub-
watershed. Crooked Creek drains the Jefferson County landfill (Shepard et al. 1997).
The GSA conducted fish IBI assessments on Ward and Crooked Creeks in July 1997 as
part of a Locust Fork CU study (Shepard et al. 1997).

Ward Creek

The biological condition of the fish community was “very poor-poor” at the Ward
Creek station (Table 4c, Fig 4c). The high-gradient stream flowed through an
agricultural area with a number of surface mines nearby. Although habitat quality was
“good”, the pool habitat was limited by high gradient that may have also limited the fish
community.

Crooked Creek

Crooked Creek at GSA-6 had good habitat quality and stable bottom substrates
composed of bedrock, cobble and gravel. Despite these factors, the biological condition
of the fish community was assessed as only “poor-fair”.
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Sub-Watershed: Fivemile Creek
NRCS Sub-Watershed Number 130

Station Assessment Date Location Area | Classification
Type (mi2)
FM-1 Macroinvert 1992 Fivemile Creek at U.S. Hwy. 31 33 F&W
Chem.
GSA-4 Fish 970612 | Fivemile Creek 79 F&W
@ U. Coalburg on Hwy 77
FM-2 Macroinvert 1992 Fivemile Creek 58 F&W
Chem. east of Hwy 105 near Republic
GSA-3 Fish 970612 | Fivemile Creek @ Brookside 51 F&W

Land cover within the entire Fivemile Creek sub-watershed was estimated as 12%
low intensity residential/industrial, 4%  high intensity residential, 4%
commercial/industrial/transport, 27% deciduous forest, 15% evergreen forest, 31% mixed
forest, 4% pasture/hay, and 4% other grasses (U.S. EPA 1997b). Fivemile Creek drains
the Birmingham metropolitan area in Jefferson County (100%). Six current mining
NPDES permits and twenty-seven current construction/stormwater authorizations have
been issued within the sub-watershed. Two municipal wastewater treatment plants
discharge into Fivemile Creek. The GSA assessed two stations located on Fivemile
Creek as part of a Locust Fork CU study (Shepard et al. 1997).

The biological condition of the Fivemile Creek fish community at Brookside
(GSA-3) and Coalburg (GSA-4) was “very poor” and “very poor-poor”, respectively
(Table 4c, Fig.4c). Habitat quality was evaluated as “good” at both stations with an
abundance of cobble and gravel substrates. High conductivity measured at the site may
have been due to elevated dissolved solids from mine drainage (Shepard et al. 1997).
The pH was slightly acidic. Shepard et al. (1997) suggested that the “poor” biological
condition was the result of historical water quality impacts.

The ADEM has two historical ambient monitoring stations on Fivemile Creek to
monitor the impacts from several point sources within the watershed. Aquatic
macroinvertebrate bioassessments were conducted in 1992 with an assessment of
“moderately impaired” (ADEM 1994c). Chemical analyses are conducted on water
samples collected monthly during the summer months. Samples collected in June 1997,

indicated conductivity, fecal coliform, and nutrients to be high at both stations (Appendix
L-6).
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Sub-Watershed: Village Creek
NRCS Sub-Watershed Number 140

Station Assessment Date Location Area | Classification
Type (mi2)
GSA-1 Fish 970612 | Village Creek @ Jefferson Co 45 97 F&W
near West Jefferson
GSA-2 Fish 970612 | Village Creek @ Jefferson Co 45 78 F&W
near Maytown
VI-1 Macroinvert 1994 Village Creek 78 F&W
Chem. at FAS-12 Rd west of Mulga

Land cover for the Village Creek was estimated as 17% low intensity
residential/industrial, 4% high intensity industrial, 9% commercial/industrial/transport,
26% deciduous forest, 13% evergreen forest, 26% mixed forest, and 4% other grasses
(U.S. EPA 1997b). Village Creek drains the urban-industrial area of Birmingham in
Jefferson County (100%). Downstream of Birmingham, the Village Creek watershed has
been extensively surface mined (Shepard et al. 1997). Six current mining NPDES
permits and nineteen current construction/stormwater authorizations are currently issued
within the sub-watershed (ADEM 1997¢). The GSA conducted bioassessments at two
stations within the watershed as part of a Locust Fork CU study (Shepard 1997).

A fish IBI assessment at the mouth of Village Creek (GSA-1) produced nine
species of fish with an IBI score of 28 and a biological condition rating for the fish
community of “poor”(Table 4c, Fig. 4c). The station located below Bayview Lake
(GSA-2) and adjacent to a surface mine produced only five species, with an IBI score of
26 and a rating of “very poor-poor” (Table 3¢, Fig. 4c). Habitat quality was “good” and
“excellent” at stations GSA-1 and GSA-2, respectively, supporting a variety of habitats.
Bank structure was “fair” at GSA-1 due to a clearing near the creek (Table 3c). High
conductivity at both stations may have been a result of dissolved solids associated with
mine spoil (Appendix L-7).

Shepard et al. (1997) concluded that the “poor” condition of Village Creek was
due to historical conditions in the system; habitat and chemical conditions should support
higher diversity. The native fish community was eliminated during the historically very
polluted condition of the stream. Although water quality has improved since the 1970’s
(ADEM 1994c), periodic water-quality degradations and long-term water-quality
problems such as acid mine runoff may limit biological condition within the sub-
watershed (Shepard et al. 1997).
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The ADEM has one historical ambient monitoring stations on Village Creek (Vi-
1) to monitor water quality downstream of Bayview Lake. Aquatic macroinvertebrate
bioassessments were conducted in 1994. Seven EPT families were collected with an
assessment of “moderately impaired” (ADEM 1996¢). An assessment of habitat quality
conducted during the bioassessment placed the site in the “excellent” category. Chemical
analyses are conducted on water samples collected monthly during the summer months.
Samples collected in June 1997, indicated conductivity and nitrates to be high. (Appendix
L-6).

Sub-Watershed: Lower Locust Fork
NRCS Sub-Watershed Number 150

The land cover within the sub-watershed was estimated as 50% deciduous forest,
19% evergreen forest, and 31% mixed forest (U.S. EPA 1997b). No assessment was
conducted within the sub-watershed since it is generally contained within Jefferson
County (93%).
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Fig. 1c. Fish IBl Stream Sampling Stations
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in the Locust Fork Cataloging Unit (03160111)
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070 Blackburn Fork 7 Turkey Creek 21 Slab Creek
080 Sugar Creek 8 Gurley Creek 22 Locust Fork
090 Gurley Creek 9 Sand Valley Creek 23 pjg Mud Creek
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110 Turkey Creek 11 Blackburn Fork 25 Locust Fork
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Fig. 2c. Macroinvertebrate Stream Sampling Stations

in the Locust Fork Cataloging Unit (03160111)
of the Black Warrior River Basin
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Fig. 3c. Results of aquatic macroinvertebrate assessments conducted within the Locust Fork
cataloging unit.
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Fig. 4c. Fish IBl assessments conducted in the Locust Fork cataloging unit.
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Fig. 5c. Locust Fork Cataloging Unit (03160111)
Priority Ranking for USDA-NRCS Sub-watersheds
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8.

Table 1c. Summary of type and degree of major nonpoint source impairments present within the Locust Fork Cataloging unit. Impairment scores
for the cataloging unit are averaged to account for differences in the number of subwatersheds assessed and can be compared between cataloging
units. In general, scores < 6 indicate a slight potential for nonpoint source impairment to the waterbody; a score between 6 and 9 indicates
moderate potential; and a score of >9 indicates a high potential for impairment from nonpoint sources.

Erosion Animal Production
o Clearing/ Development Cattle Total Impairment
Silviculture and Roadside Production Poultry Score
Subwatershed Stream Name Station Score/ mile Score/ mile Score/ mile Score/ mile Score/ mile
Locust Fork Average 1.2 2.8 8.6 0.4 14.6
060 Calvert Prong Creek LCPB-23 1.7 4.1 12.4 0.4 19.4
080 Sugar Creek SUGB-25 0.9 3.9 8.4 0.0 16.9
040 Slab Creek SLAM-22 0.1 0.6 10.2 09 13.1
080 Longs Branch LONB-24 1.5 2.4 3.9 0.0 9.5
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Table 2¢c. Physical characteristic estimates for sites assessed in the Locust Fork cataloging unit.

Station
BLFB-78a LCPB-23a CLEM-76a DRYB-75a LONB-24a GRAB-77a WHIB-74a SLAM-22c¢
Width (ft) 20 25 35 15 20 25 25 30
Basin area (sq. mi.) 10 28 23 21 14 10 16 26
Depth (ft) Riffle 0.8 0.5 0.6 0.3 0.5 0.4 0.5 ---
Run 1.5 0.8 1.5 1.5 1.5 --- 0.8 1.5
Pool 2.5 2.0 3.5 2.0 3.0 3.5 3.0 >3.5
Substrate (%) Bedrock 35 35 0 30 2 0 10 0
Boulder 15 25 15 5 2 1 15 0
Cobble 10 11 15 25 15 10 18 0
Gravel 5 8 20 20 25 22 10 0
Sand 28 8 30 15 26 40 35 65
Silt 2 5 15 3 25 15 5 15
Detritus 5 3 4 2 4 4 4 16
Clay 0 5 1 0 1 8 3 3
Station
CCB-4 CCB-5 CCB-3 CCB-2 FM-1 FM-2 Vi-1
Width (ft) 30 25 30 35 30 45 42
Basin area (sq. mi.)
Depth (ft) Riffle 0.5 0.8 --- --- 0.6 1.0 0.5
Run 1.25 1.5 2.5 1.0 1.5 1.5 1.75
Pool 1.5 3.0 3.5 3.0 - - 2
Substrate (%) Bedrock 10 30 0 0 0 0 0
Boulder 25 25 0 0 25 20 5
Cobble 30 15 0 0 30 35 40
Gravel 15 0 0 30 20 30
Sand 10 5 55 70 1 10 10
Silt 5 10 15 7 5 8 8
Detritus 5 7 15 17 3 7 5
Clay 0 2 15 6 0 0 2




08

Table 3¢

values given for each of three major habitat parameters are presented as percent of maximum score.

Station
Parameter BLFB-78a  LCPB-23a CLEM-76a DRYB-75a LONB-24a GRAB-77a WHIB-74a SLAM-22c FM-1 FM-2 Vi-1
Habitat assessment form* RR RR RR RR RR RR RR GP Original Original Original
Instream habitat quality 86 80 78 72 60 48 68 48 83 85 95
Sediment Deposition 74 73 40 78 50 38 49 43 79 86 88
% Sand 28 8 30 15 26 40 35 65 7 10 10
% Silt 2 5 15 3 25 15 5 15 5 8 8
Sinuosity 60 90 95 95 65 20 50 55 97 97 100
Bank and vegetative stability 64 73 45 63 58 63 28 30 90 90 90
Riparian zone measurements 64 73 45 63 58 63 28 30 80 80 80
% Canopy Cover 90 30 30 10 50 40 30 30 30 70 30
% Maximum Score 69 68 63 60 54 49 45 42 84 87 91
Habitat Assessment Category Good Good Good Good Good Fair Fair Fair Excellent Excellent Excellent
EPT Taxa Collected 14 10 6 6 7 5 6 4 4 5 7
Aq. Macroinvertebrate Assess. Unimp. SI. Imp. Mod. Imp. Mod. Imp. Mod. Imp.  Mod. Imp.  Mod. Imp.  Mod. Imp. Mod. Imp Mod. Imp Mod. Imp.
Station
Parameter CCB-4 CCB-5 CCB-1 CCB-3 CCB-2
Habitat assessment form* Original Original Original Original Original
Instream habitat quality 98 95 ---- 53 50
Sediment Deposition 82 84 -—-- 66 40
% Sand 10 5 - 55 70
% Silt 5 10 - 15 7
Sinuosity 80 67 - 67 100
Bank and vegetative stability 100 85 -—-- 50 60
Riparian zone measurements 80 80 -—-- 80 80
% Canopy Cover 70 70 - 90 80
% Maximum Score 89 85 62 61 56
Habitat Assessment Category Excellent Excellent Good Good Good
EPT Taxa Collected 6 7 7 4 5
Aq. Macroinvertebrate Assess. Mod. Imp. Mod. Imp. Mod. Imp. Mod. Imp. Mod. Imp.

* 'original' from Plafkin et al (1989); RR (Riffle Run) or GP ( Glide Pool) assessment from Barbour and Stribling (1994).
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Table 4c. Results of habitat and fish IBI assessments conducted within the Locust Fork cataloging unit by the GSA, 1997 (Shepard et al. 1997, O'Neil & Shepard, 1998).

Assessment Sites

GSA-1 GSA-2 GSA-3 GSA-4 GSA-5 GSA-6 GSA-7 GSA-8 GSA-9 GSA-10  GSA-11  GSA-12  GSA-13

Collection time (min.) 30 30 30 30 30 30 30 30 30 30 45 30 30

Collection Date 6/12/97 6/12/97 6/12/97 6/12/97 6/13/97 6/12/97 6/13/97 6/13/97 6/13/97 7/9/97 7/17/97 7/17/97 7/17/97

Area (sq mi) 98 78 79 51 14 18 25 34 4 15 188 81 51
Richness measures

# total species 9 5 4 6 7 13 13 10 10 10 22 13 9

# darter species 2 0 1 0 2 2 3 2 2 3 6 3 2

# minnow species 2 3 2 4 3 7 4 4 3 4 6 5 2

# sunfish species 3 2 1 1 1 2 2 1 2 2 3 4 3

# sucker species 0 0 0 0 0 0 2 1 0 1 2 0 1
Tolerance/ intolerance

# intolerant species 0 0 0 0 0 0 1 1 3 0 2 1 0
Trophic measures

# individuals 36 155 45 98 57 142 116 98 66 82 136 89 49

% omnivores and herbivores 14 82 67 27 56 42 32 10 44 56 16 23 43

% top carnivores 11 0 0 0 0 1 0 1 2 0 1 2 2
Composition measures

% insectivorous cyprinids 3 16 16 68 7 33 16 5 9 15 38 25 8

% sunfish 50 1 2 1 11 6 3 15 5 23 9 14
Community health measures

# collected/ hour 72 310 90 196 114 284 232 196 264 164 184 178 98

% with disease/ anomalies 0 0 0 74 0 0 0 0 1 1 0 0 0

IBI Score 32 26 22 28 26 38 38 40 40 30 48 42 32

Assessment Poor Poor V Poor Poor Poor Fair Fair Fair Fair Poor Good Fair Poor
Habitat assessment form Original ~ Original ~ Original  Original ~ Original  Original  Original  Original  Original  Original  Original ~ Original  Original
% Maximum Score 58 84 61 66 70 74 69 79 66 69 42 61 68
Habitat Assessment Category Good Excellent Good Good Good Good Good Good Good Good Fair Good Good

* 'original' from Plafkin et al (1989)
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Table 4c¢, cont. Results of habitat and fish IBI assessments conducted within the Locust Fork cataloging unit by the GSA, 1997 (Shepard et al. 1997, O'Neil & Shepard 1998).

Assessment Sites

GSA-14  GSA-15 GSA-16  GSA-17  GSA-18  GSA-19 GSA-20 GSA-21  GSA-22  GSA-23  GSA-24 GSA-25 GSA-26  GSA-27

Collection time (min.) 45 30 30 30 25 30 30 30 30 30 30 30 30 15

Collection Date 7/16/97  7/16/97  7/16/97  7/16/97  7/16/97  7/17/97  1/17/97 7/9/97 7/17/97 7/9/97 7/17/97  9/17/97 7/9/97 9/17/97

Area (sq mi) 91 2 70 36 10 10 22 52 147 19 123 70 26 20
Richness measures

# total species 13 4 13 7 7 6 9 13 10 9 9 12 17 7

# darter species 3 0 3 0 2 1 1 2 2 1 2 2 4 3

# minnow species 4 3 3 4 3 1 3 4 5 2 5 6 5 4

# sunfish species 2 0 4 1 1 2 4 3 1 3 1 1 4 0

# sucker species 1 0 0 0 0 0 1 1 1 2 1 1 2 0
Tolerance/ intolerance

# intolerant species 3 1 1 0 0 0 0 0 0 0 0 1 0 0
Trophic measures

# individuals 342 128 151 87 63 62 64 99 47 64 76 156 142 19

% omnivores and herbivores 19 1 11 63 48 40 22 15 2 36 17 53 19 5

% top carnivores 0 0 3 3 2 2 0 2 2 16 0 1 2
Composition measures

% insectivorous cyprinids 51 46 57 31 43 0 8 59 60 0 37 34 40 0

% sunfish 3 0 13 2 5 53 30 9 4 23 4 2 13 0
Community health measures

# collected/ hour 684 256 302 174 151 124 128 198 94 128 152 312 284 76

% with disease/ anomalies 0 0 0 0 0 0 0 0 0 0 1 6 0 0

IBI Score 50 34 48 34 32 28 32 43 42 34 36 40 46 32

Assessment Good Poor Good Poor Poor Poor Poor Fair Fair Poor Poor Fair Good Poor
Habitat assessment form Original ~ Original ~ Original ~ Original ~ Original ~ Original ~ Original ~ Original ~ Original ~ Original ~ Original =~ Original ~ Original ~ Original
% Maximum Score 85 86 71 71 41 49 59 74 56 70 79 70 67 48
Habitat Assessment Category Excellent  Excellent Good Good Fair Fair Good Good Good Good Excellent Good Good Fair

* 'original' from Plafkin et al (1989)
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Section I'V: Upper Black Warrior (03160112)

The Upper Black Warrior cataloging unit drains twelve sub-watersheds located within
Tuscaloosa, Fayette, Jefferson and Walker Counties (Fig. 1d). Tributaries located in the Fall
Line Hills are generally low gradient, habitat poor, glide/pool streams. Unlike other regions of
the Black Warrior, streams located in the Fall Line Hills (Ecoregion 651) flow year round due to
the extensive sand and gravel aquifers in the region (Mettee et al. 1996). Riverine wetlands are
characteristic of this ecoregion. Within the Black Warrior drainage, the Fall Line Hills sub-
region is a transition zone between the Coastal Plain and the Southwestern Appalachians sub-
regions. The region is primarily forested terrain of open hills with 200-400 feet of relief (Mettee
et al. 1996). The cataloging unit drains the Fall Line Hills and the Cumberland Plateau.
Tributaries of the North River, located within the Cumberland Plateau, are higher gradient
streams characterized by riffle/run geomorphology.

A review of existing data indicated that bioassessments have been conducted recently
within four sub-watersheds (Table 1c). Since 1974, Valley Creek and Short Creek have been
monitored in conjunction with ADEM’s Ambient Monitoring Program (ADEM 1994c¢). Portions
of Valley Creek are classified for “Industrial Operations” uses (ADEM 1997¢). An aquatic
macroinvertebrate bioassessment conducted in 1994 indicated the stream to be “moderately
impaired” (Fig. 3d). An ambient monitoring station was also established on Hurricane Creek in
order to monitor impacts from mining activities and urban runoff (ADEM 1996¢). In 1996, an
intensive assessment of biological, chemical, physical, and habitat conditions within the
Hurricane Creek sub-watershed was conducted (ADEM 1996h). The study was conducted in
order to evaluate water quality prior to the construction of the Mercedes-Benz manufacturing
facility, as well as to document the effects of rapid development within the watershed. Six sites
in the Hurricane Creek sub-watershed were assessed by the GSA in 1998. A segment of
Hurricane creek was on Alabama’s 1996 303(d) list of impaired waters (ADEM 1996f). The
GSA studied Tyro Creek and Cedar Creek of the Upper North River sub-watershed (090) in
order to evaluate the impact of surface mining on biological and water quality conditions within
the cataloging unit (Harris et al. 1985, O’Neil et al. 1989, O’Neil et al. 1987, O’Neil et al. 1991).

The EIS completed fifteen roadside surveys of landuse and nonpoint source impairment
in seven sub-watersheds (Table 13). Three of the five sub-watersheds not assessed during this
study were located within Jefferson County (030, 020, 040) (Fig. 1d). The remaining two sub-
watersheds (010, 060) drain relatively small areas with difficult access.

Landuse throughout the Upper Black Warrior cataloging unit was estimated as 17%
deciduous forest, 60% silviculture, 7% residential, 2% mining, 2% agriculture, and 11% animal
production (Table 10). Animal production within the cataloging unit was primarily cattle and
pasture (Table 11). The potential for nonpoint source impairment throughout the cataloging unit
was classified as high (Table 1d). Impacts within the cataloging unit were primarily associated
with development (45%) and silviculture (35%) (Table 9). Impacts caused by un-reclaimed or
active surface mines were concentrated in the Davis Creek watershed (56%) and North Fork,
Hurricane Creek (18%) (Table 7). Road bank erosion was a significant problem throughout the
cataloging unit (Table 1d). Sixteen percent (16%) of the impacts noted within the cataloging
unit were caused by agricultural sources spread though-out the basin (Table 9).
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Habitat quality was assessed at twenty stations within the Lower Black Warrior (Table
3d). In order to compare levels of habitat degradation throughout the cataloging unit, habitat
parameters are presented as percent of maximum score. The sandy, unconsolidated soils of the
Fall Line Hills are more susceptible to erosion following the removal of riparian and bank
vegetation than the stable substrates of the Cumberland Plateau region. Habitat quality was
assessed as “unimpaired”/“excellent” at three streams located within the Cumberland Plateau
(Table 3d). Habitat quality at fourteen stations was assessed as “slightly impaired”/“good”; and
habitat quality at three stations was evaluated as “moderately impaired”/“fair” (Table 3d, 12).

Twenty aquatic macroinvertebrate bioassessments were conducted within nine sub-
watersheds (Fig. 2d). Nine fish IBI assessments were also conducted in order to assess a larger
portion of the cataloging unit, to re-evaluate water quality at streams where aquatic
macroinvertebrate assessments were inconclusive, or to assess a riverine wetland (Appendix I).
Six additional fish IBI assessments were conducted by GSA as part of the Hurricane Creek
study. Of the thirty-six bioassessments conducted at twenty-nine stations, three stations (10%)
located within the Yellow Creek, Hurricane Creek, and Binion Creek sub-watersheds, were
evaluated as “unimpaired” (Table 12). Fifteen stations (52%) were evaluated as “slightly
impaired”; eight stations (31%) were evaluated as “moderately impaired”, and two stations (7%)
were assessed as “severely impaired” (Table 12).

Based on these results, tributaries located within four priority sub-watersheds were
identified (Appendix N). A summary for each sub-watershed in the cataloging unit is provided
below.

Sub-Watershed: Big Branch
NRCS Sub-Watershed Number 010

Land cover of the Big Branch sub-watershed was estimated as 100% deciduous forest
(U.S.EPA 1997B). Because of its relatively small size (7 mi®) and location in Jefferson County
(100%), a bioassessment was not conducted within the Big Branch sub-watershed.

Sub-Watershed: Upper Valley Creek
NRCS Sub-Watershed Number 020

Station Assessment Date Location Area | Classification
Type (mi2)
VA-1 Macroinvert | 7/7/94 Valley Creek @ Jefferson Co. Rd 3 93 F&W

Land cover was estimated as 20% low intensity residential/industrial, 8% high intensity
residential/industrial, 12% commercial/industrial/transportation, 20% deciduous forest, 4%
pasture/hay, and 4% row crop (U.S. EPA 1997b). Because the watershed is located within
Jefferson County (100%), a roadside survey of landuse use was not conducted. Fifteen
construction/storm water permits and nine current mining NPDES permits have been issued
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within this sub-watershed (Table 6). A municipal wastewater treatment plant also discharges to
the creek (Table 6).

Upper Valley Creek is located within Jefferson County. Therefore, no assessments were
conducted within the sub-watershed during the 1997 NPS study. However, an ambient
monitoring station was established on Valley Creek in 1974. Results of an aquatic
macroinvertebrate bioassessment conducted in 1994 indicated the site to be “moderately
impaired” (ADEM 1996c¢).

Valley Creek was also monitored during an intensive statewide Clean Water Strategy
study (ADEM 1996g) conducted in September and October, 1996 (Appendix L-11, Appendix
K). Nitrate/nitrite measured 4.96 mg/l and 12.18 mg/l in September and October, respectively.
Phosphates were 0.58 mg/l and 0.68 mg/l during these sampling periods. These results suggest
that nutrient enrichment may be causing some of the biological impairment observed at the site.

Sub-Watershed: Lower Valley Creek
NRCS Sub-Watershed Number 030

Percent land cover was estimated as 3% low intensity industrial/residential, 39%
deciduous forest, 24% evergreen forest, 29% mixed forest, 3% pasture/hay, and 3% row crop
(U.S. EPA 1997b). Fourteen current construction/stormwater authorizations and nineteen
current mining NPDES permits have been issued within the sub-watershed. This sub-watershed
is contained within Jefferson County (100%); therefore, no assessment was conducted during
this study.

Sub-Watershed: Little Shoal Creek
NRCS Sub-Watershed Number 040

Percent land cover was estimated as 9% open water, 36% deciduous forest, 27%
evergreen forest, and 27% mixed forest. An assessment was not conducted within the sub-
watershed because of the difficult access.
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Sub-Watershed: Upper Big Yellow Creek
NRCS Sub-Watershed Number 050

Station Assessment Date Location Area | Classification
Type (mi2)
LYET-64a Macroinvert 1997 Little Yellow Creek 15 F&W
@ Ala. Hwy 69
BYET-65a Macroinvert 1997 Big Yellow Creek 14 F&W
Fish @ Ala. Hwy 69

Land cover was estimated as 50% deciduous forest, 20% evergreen forest, and 30%
mixed forest. Three bioassessments were conducted at two stations within the sub-watershed:
Little Yellow Creek (LYET-64a) and Big Yellow Creek (BYET-65a).

Little Yellow Creek

In order to link impairment at the assessment station to the presence of nonpoint source
pollutants within the watershed a roadside survey was conducted upstream of LYET-64a.
Percent landuse was estimated as 10% deciduous forest, 17% first successional forest, 50%
evergreen forest, 2% residential, 3% row crop, and 18% pasture (Table 13). The area upstream
of LYET-64a was assessed as highly susceptible to nonpoint source impairment, especially from
roadside erosion and silviculture and cattle production (Table 1d).

The substrate at LYET-64a was composed primarily of bedrock (70%) (Table 1d).
Although bedrock is a stable substrate, it a does not provide refuge for insects during spates.
Habitat quality was assessed as “slightly impaired”/ “good” due to the high percent of bedrock
and lack of surfaces for colonization, infrequent riffles, and lack of adequate riparian buffer
(Table 3d). Eight EPT families were collected at this station, indicating the aquatic
macroinvertebrate community was “slightly impaired” (Table 3d, Fig. 3d).

Big Yellow Creek

In order to link impairment at the assessment station to the presence of nonpoint source
pollutants within the watershed, a roadside survey were conducted upstream of BYET-65a.
Percent landuse was estimated as 11% deciduous forest, 14% first successional forest, 52%
evergreen forest, 2% commercial, 8% residential, 1% industrial, 2% row crop, 5% pasture/hay,
and 5% cattle production (Table 13). The watershed was assessed as highly susceptible to
nonpoint source impairment from roadside erosion, cattle production, and silviculture (Table 1d).

The substrate at BYET-65a was composed primarily of sand (55%) and gravel (28%).
Habitat quality was assessed as “slightly impaired”/“good” due to a straightened channel,
sediment deposition, and lack of bend habitat (Table 3d). Eight EPT families were collected at
this station, indicating the aquatic macroinvertebrate community was “slightly impaired” (Table
3d, Fig. 3d). A fish IBI assessment was conducted at the station in September 1997 (Table 7).
Results indicated the fish community to be in “fair” condition (Table 4d, Fig. 4d).
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Sub-Watershed: Lower Big Yellow Creek
NRCS Sub-Watershed Number 060

Percent land cover was estimated as 7% open water, 53% deciduous forest, 20%
evergreen forest, and 20% mixed forest (U.S. EPA 1997b). The Big Yellow Creek sub-
watershed was not assessed during this study due to poor access.

Sub-Watershed: Blue Creek
NRCS Sub-Watershed Number 070

Station Assessment Date Location Area | Classification
Type (mi2)
BLUT-49a Macroinvert 1997, Blue Creek 13 F&W
/BW22 Chem. 1996 @ Tuscaloosa Co. Rd 38
BLUT-49b Fish 1997, Blue Creek 38 F&W
/BW21 Chem. 1996 @ unnumbered Tuscaloosa Co. Rd.

Percent land cover was estimated as 47% deciduous forest, 18% evergreen forest, and
29% mixed forest. Five current mining NPDES permits have been issued within the sub-
watershed (Table 6). Blue Creek was assessed at two sites using macroinvertebrates, fish, and
chemical analyses.

In order to link impairment at the assessment station to the presence of nonpoint source
pollutants within the watershed, a roadside survey was conducted within the watershed upstream
of BLUT-49a by the ADEM, March 1997. Percent landuse was estimated as 17% deciduous
forest, 8% first successional forest, 58% evergreen forest, 1% residential, 9% mining, 6%
pasture/hay, ,and 1% cattle production (Table 13). The watershed was assessed as highly
susceptible to impairment from nonpoint sources, especially roadside erosion and silviculture
(Table 1d).

The substrate at BLUT-49a was composed of primarily sand (68%) and gravel (10%).
Small amounts of bedrock, boulder, and silt were also present. Habitat quality was assessed as
“slightly impaired” due to poor instream habitat, embedded substrate, and slightly eroded stream
banks (Table 3d). Ten EPT families were collected at this station, indicating the aquatic
macroinvertebrate community was “slightly impaired” (Table 3d, Fig. 3d).

A fish IBI assessment was conducted downstream at BLUT-49b in order to assess a
larger portion of the sub-watershed (Appendix I). Percent landuse upstream of BLUT-49b was
estimated as 16% deciduous forest, 14% first successional forest, 55% evergreen forest, 1%
residential, 6% mining, 7% pasture/hay, ,and 1% cattle production (Table 13). The results of the
fish IBI assessment, listed in Table 4d (Fig 4d), indicated the fish community to be in “fair-
good” condition. Water samples were collected for chemical analysis (Appendix J).
Conductivity, total dissolved solids, chloride and sulfate were higher than other area streams.

In 1996, five sites were sampled within the Blue Creek sub-watershed by the ADEM
during the Clean Water Strategy Project (ADEM 1996g) (Appendix K). Conductivity was above
background levels at the three downstream sites (BW21, -22, -23) (Appendix L-11).
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Although chemical analyses indicate impaired water quality within the watershed,
biological condition is relatively “good”. This sub-watershed is therefore not recommended for
priority status.

Sub-Watershed: Davis Creek
NRCS Sub-Watershed Number 080

Station Assessment Date Location Area Classification
Type (mi2)
DAVT-27b Macroinvert 1997 Davis Creek 16 F&W
Chem. (@ Alabama Hwy 216 nr Abernant
DAVT-27¢ Fish 1997 Davis Creek 55 F&W
nr Friendship Church, Tuscaloosa Co.

Percent land cover was estimated as 2% open water, 5% quarries and surface mines, 2%
transitional barren, 40% deciduous forest, 19% evergreen forest, 28% mixed forest, 2%
pasture/hay, and 2% row crop (U.S. EPA 1997b). Forty-two current mining NPDES permits and
10 current construction/stormwater authorizations have been issued within the sub-watershed
(Table 6). Davis Creek was assessed at two sites using macroinvertebrates, fish, and chemical
analyses.

In order to link impairment at the assessment station to the presence of nonpoint source
pollutants within the watershed, a roadside survey was conducted upstream of the fish sampling
site, DAVT-27c, by the ADEM in March 1997. Percent landuse was estimated as 27%
deciduous forest, 7% first successional forest, 40% evergreen forest, 11% residential, 5%
mining, 1% row crop, 4% pasture/hay, and 5% cattle production (Table 13). The watershed was
assessed as highly susceptible to nonpoint source impairment from roadside erosion and
silviculture (Table 1d).

The substrate was composed primarily of sand (72%). Small amounts of boulder, cobble,
gravel, clay and silt were also present (Table 2d). Habitat quality was assessed as “moderately
impaired”/“fair” due to poor instream habitat, embedded substrate, and slightly eroded stream
banks. Six EPT families were collected, indicating the aquatic macroinvertebrate community to
be “moderately impaired” (Table 3d, Fig. 3d). A fish IBI assessment was conducted downstream
of the aquatic macroinvertebrate station in order to assess a larger portion of the sub-watershed.
The results of the fish IBI assessment indicated the fish community to be in “poor-fair” condition
(Table 4d, Fig. 4e).

Water samples were collected in September 1997 for chemical analysis (Appendix J).
Conductivity was slightly higher than some nearby streams. In 1996, six sites were sampled
within the Davis Creek sub-watershed by the ADEM during the Clean Water Strategy Project
(Appendix K). Conductivity was elevated at all sites (Appendix L-11).

Recommended Priority Sub-Watershed

The results of aquatic macroinvertebrate and fish IBI assessments indicated biological
and habitat conditions within Davis Creek to be “moderately impaired”. Roadside surveys
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conducted identified several nonpoint sources present within the watershed. This sub-watershed
is therefore recommended for priority status (Appendix N).

Sub-Watershed: Upper North River
NRCS Sub-Watershed Number 090

Station Assessment Date Location Area Classification
Type (mi2)
NORF-28b Fish 1997 North River 36 F&W
@ unnamed Fayette Co Rd nr Berry
NORF-28¢ Macroinvert 1997 North River 15 F&W
@ unnamed Fayette Co Rd nr Berry
NORF-28d Chem 1997 North River 46 F&W
@ unnamed Fayette Co Rd nr Berry
CLEF-29a Macroinvert 1997 Clear Creek 20 F&W
Fish (@ Alabama 13 nr Berry
TYRT-61a Macroinvert 1997 Tyro Creek 24 F&W
Fish @ unnamed Tuscaloosa Co Rd nr Sterling
Chem.
CEDT-62a Macroinvert 1997 Cedar Creek 20 F&W
@ Tuscaloosa Co Rd 63 nr Berry
BEAT-67a Fish 1997 Bear Creek 11 F&W
@ Tuscaloosa Co. Rd 53
BEAT-67b Macroinvert 1997 Bear Creek 12 F&W

@ unnamed Tuscaloosa Co Rd

Percent land cover within the entire Upper North River sub-watershed was estimated as
6% transitional barren, 39% deciduous forest, 19% evergreen forest, 28% mixed forest, 6%
pasture/hay, and 3% row crop (U.S. EPA 1997b). Five current mining NPDES permits have
been issued within the sub-watershed (Table 6). In 1989, Upper North River was listed as a
Nonpoint Source Priority sub-watershed (ADEM 1989). Five aquatic macroinvertebrate
assessments were conducted within the Upper North River sub-watershed. In addition, four fish
IBI assessments and two chemical assessments were also conducted (Table 7).

North River

In order to link impairment at the assessment station to the presence of nonpoint source
pollutants within the watershed, the ADEM conducted a roadside survey of the North River
watershed upstream of NORF-28b (Table 13). Percent landuse was estimated as 19% deciduous
forest, 8% first successional forest, 58% evergreen forest, 2% residential, 4% row crop, 7%
pasture/hay, and 2% cattle production production. The watershed was assessed as having a high
potential for NPS impairment from silviculture and roadside erosion.

Habitat quality at NORF-28c was evaluated as “good” due to lower quality epifaunal
structure and poor bank stability (Table 3d). Six EPT families were collected in Upper North
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River, indicting the aquatic macroinvertebrate community to be “moderately impaired” (Table
3d, Fig. 3d). In order to assess a larger portion of the sub-watershed, a fish IBI assessment was
conducted downstream of the aquatic macroinvertebrate assessment station. The results of the
fish IBI assessment are listed in Table 4d. In contrast to the aquatic macroinvertebrate
assessment, the fish community appeared to be in “fair” condition. The results of chemical
analyses did not indicate a source of impairment (Appendix J).

Clear Creek

The roadside survey conducted within the Clear Creek watershed upstream of CLEF-29a
estimated percent landuse as: 27% deciduous forest, 7% first successional forest, 41% evergreen
forest, 8% residential, 1% mining, 2% row crop, 9% pasture/hay, and 5% cattle production
(Table 13). The watershed was assessed as highly susceptible to nonpoint source impairment,
especially due to silviculture, cattle production, and roadside erosion (Table 1d).

The substrate at CLEF-29a was composed of boulder (10%), cobble (30%), gravel (20%),
sand (30%), and small amounts of bedrock and clay. The habitat quality was evaluated as
“slightly impaired”/“good” due to sediment deposition, poor bank stability and inadequate
riparian zone (Table 3d). Seven EPT families were collected in Clear Creek, indicating the
aquatic macroinvertebrate community was “moderately impaired” (Table 3d, Fig. 3d). The

results of the fish IBI assessment conducted at the site indicated the fish community was in “fair”
condition (Table 4d).

Tyro Creek

The roadside survey conducted within the Tyro Creek watershed upstream of TYRT-61a
estimated percent landuse as 12% deciduous forest, 8% first successional forest, 67% evergreen
forest, 3% residential, 4% row crop, 5% pasture/hay, and 1% cattle production (Table 13). The
watershed was assessed as highly susceptible to nonpoint source impairment due to silviculture
and roadside erosion (Table 1d).

Substrate at TYRT-61a was composed of boulder (10%), cobble (25%), and gravel
(20%). Depositional sand was prevalent (32%) and embedded the more stable substrates in
some areas (Table 2d). The habitat quality was evaluated as “slightly impaired” due to poor
epifaunal structure, high sediment deposition, poor bank stability and lack of adequate riparian
buffer (Table 3d). Eight EPT families were collected from TYRT-61a, indicating the aquatic
macroinvertebrate community to be “slightly impaired” at this site (Table 3d, Fig. 3d). The
results of the fish IBI assessment, conducted in September 1997, indicated the fish community to
be in “good-excellent” condition (Table 4d, 12, and Fig. 4d). A chemical assessment was also
conducted at this station. The stream was not flowing and the dissolved oxygen was measured at
4.1 mg/l at the time of collection (Appendix J). This is lower than the ADEM water quality
criterion of 5.0 mg/l, however it is likely due to inadequate stream flow.

Cedar Creek

The roadside survey conducted within the Cedar Creek watershed upstream of CEDT-62a
estimated percent landuse as 16% deciduous forest, 12% first successional forest, 40% evergreen
forest, 4% commercial, 14% residential, 1% mining, 2% row crop, 9% pasture/hay, and 2%
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cattle production (Table 13). The watershed was assessed as highly susceptible to nonpoint
source impairment, especially due to silviculture, roadside erosion, and cattle production (Table
1d).

The substrate at CEDT-62a was composed primarily of bedrock (30%), boulder (20%),
cobble (25%), gravel (15%) (Table 2d). The habitat quality was evaluated as “excellent”. The
presence of algae on substrate surfaces suggested nutrient enrichment. Nine EPT families were
collected at this location, indicating the aquatic macroinvertebrate community at Cedar Creek to

be “slightly impaired” (Table 3d, Fig. 3d).

Bear Creek

The roadside survey conducted within the Bear Creek watershed upstream of BEAT-67a
estimated landuse as 4% deciduous forest, 24% first successional forest, 68% evergreen forest,
and 4% pasture (Table 13). The watershed was assessed as highly susceptible to nonpoint source
impairment especially due to roadside erosion and silviculture (Table 1d).

The instream substrate at BEAT-67a was comprised of cobble (40%), gravel (28%) and
boulder (15%) with smaller amounts of bedrock, sand, and silt (Table 2d). The habitat quality
was evaluated as “excellent” due to diverse and plentiful stable habitat and good riparian buffer
(Table 3d). Ten EPT families were collected at BEAT-67a, indicating the aquatic
macroinvertebrate community to be “slightly impaired”. A fish IBI assessment was also
conducted at this location (Appendix I). The results indicated the fish community to be in “fair”
condition with an IBI score of 44 and are listed in Table 4d.

Recommended Priority Sub-Watershed

Although the nonpoint source impairment was slight throughout most of the sub-
watershed, moderate impairment was detected in North River. Due to biological conditions
within this tributary, Upper North River was identified as a priority sub-watershed (Appendix
N).
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Sub-Watershed: Lower North River
NRCS Sub-Watershed Number: 100

Station Assessment Date Location Area Classification
Type (mi2)
CART-30a Macroinvert 1997 Carroll Creek 16 F&W
Chem. @ Alabama Hwy 13 nr Northport
BINT-31d Macroinvert 1997 Binion Creek 21 F&W
(@ unnamed Tuscaloosa Co Rd
BINT-31e Macroinvert 1997 Binion Creek 21 F&W
@ unnamed Tuscaloosa Co Rd
BINT-31f Fish 1997 Binion Creek 57 F&W
Chem @ unnamed Tuscaloosa Co Rd
CRIT-32a Macroinvert 1997 Cripple Creek 12 F&W
@Tuscaloosa County 38
CRIT-32b Fish 1997 Cripple Creek 16 F&W
@ Cripple Creek Church

Percent land cover within the entire sub-watershed was estimated as 3% open water, 3%
transitional barren, 35% deciduous forest, 17% evergreen forest, 31% mixed forest, 6%
pasture/hay, and 6% row crop (U.S. EPA 1997b). Six current mining NPDES permits and
thirteen current construction/stormwater authorizations have been issued within the sub-
watershed (Table 6). Four aquatic macroinvertebrate assessments, two fish IBI assessments, and
two chemical assessments were conducted within the sub-watershed (Table 7).

Carroll Creek

In order to link impairment at the assessment station to the presence of nonpoint source
pollutants within the watershed, the ADEM conducted a roadside survey of Carroll Creek
upstream of CART-30a. Percent landuse was estimated as 28% deciduous forest, 7% first
successional forest, 20% evergreen forest, 18% residential, 3% commercial, 3% row crop, 11%
pasture/hay, 1% poultry production, and 9% cattle production (Table 13). The watershed was
assessed as highly susceptible to nonpoint source impairment, especially due to cattle
production, roadside erosion, and silviculture (Table 1d).

Substrate at CART-30a was composed primarily of sand (61%) and a relatively large
amount of woody debris (Table 2d). The stream was characterized by riffle/run geomorphology.
Habitat quality was evaluated as “good”, primarily impacted by poor bank conditions and lack of
adequate riparian zone (Table 3d). Three EPT families were collected from CART-30a,
indicating the aquatic macroinvertebrate community to be “severely impaired” (Table 3d, Fig.
3d). A chemical assessment was conducted at this station in September 1997. The dissolved
oxygen concentration was measured at 4.8 mg/l at the time of collection, a violation of ADEM
criteria of 5.0 mg/l (Appendix J). This is lower than the ADEM water quality criterion of 5.0
mg/l, however it is likely due to inadequate stream flow (0.4 cfs).

93



Binion Creek

The roadside survey conducted within the Binion Creek watershed upstream of BINT-
31D and -31E estimated percent landuse as 9% deciduous forest, 17% first successional forest,
52% evergreen forest, 5% residential, 4% row crop, 7% pasture/hay, 5% cattle production and
1% poultry production (Table 13). The watershed was assessed as moderately susceptible to
nonpoint source impairment primarily from silviculture and cattle production (Table 1d).

The substrate at BINT-31d was composed of sand (60%), silt (10%), and mud/muck
(4%). A relatively high percent of woody debris was also present (16%) (Table 2d) The stream
was characterized by tannic water and glide/pool geomorphology. The habitat quality was
evaluated as “slightly impaired”/“good” due to sub-optimal pool substrate, sediment deposition,
poor bank stability and inadequate riparian zone (Table 3d). Twelve EPT families were

collected at BINT-31d, indicating the aquatic macroinvertebrate community was “unimpaired”
(Table 3d, Fig. 3d).

The substrate at BINT-31e was primarily composed of sand (88%) (Table 2d). The
habitat quality was evaluated as “fair” due to poor instream habitat, poor bank condition, and
lack of adequate riparian zone (Table 3d). The stream was accessible to cattle from both banks
at this station. Ten EPT families were collected at this location, indicating the aquatic
macroinvertebrate community at BINT-31e was “slightly impaired” (Table 3d, Fig. 3d).

In order to assess a larger portion of the Binion Creek drainage, a fish IBI assessment and
a chemical assessment were conducted downstream at station BINT-31f (Fig. 2d). The results of
the fish IBI assessment indicated the fish community to be in “poor” condition with an IBI score
of 30 (Table 4d, Fig. 4d). Fecal coliform concentrations were slightly elevated (200
colonies/100ml) at the time of collection (Appendix J).

Cripple Creek

The roadside survey conducted upstream of CRIT-32a evaluated landuse as 12%
deciduous forest, 10% first successional forest, 55% evergreen forest, 6% residential, 1%
mining, 15% pasture/hay, and 1% cattle production (Table 13). The NPSI score indicated a high
potential for nonpoint source impairment at CRIT-32a from roadside erosion, cattle production
and silviculture.

Cripple Creek is characterized by riffle/run geomorphology. The substrate at CRIT-32a
was composed of 50% bedrock with lesser amounts of boulder (15%), cobble (10%), sand (10%)
gravel (3%) and silt (5%) (Table 2d). The habitat was evaluated as “good” (Table 3b). Nine
EPT families were collected at CRIT-32a indicating the aquatic macroinvertebrate community
was “slightly impaired” (Table 4d, 12 and Fig. 3d). The results of the fish IBI assessment
indicated the fish community to be in “fair” condition with an IBI score of 44 (Table 4d, Fig.
4d).

Recommended Priority Sub-Watershed

Based on bioassessments conducted on Binion Creek and Carroll Creek, the Lower North
River sub-watershed was identified as a priority sub-watershed (Appendix N).
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Sub-Watershed: Yellow Creek
NRCS Sub-Watershed Number 110

Station Assessment Date Location Area Classification
Type (mi2)
YELT-33a Macroinvert 1997 Yellow Creek 16 F&W
@ unnamed Tuscaloosa Co. Rd nr Co. 89

Percent land cover was estimated as 8% low intensity residential/industrial, 31%
deciduous forest, 15% evergreen forest, 31% mixed forest, 8% pasture/hay, and 8% row crop
(U.S. EPA 1997b). Twenty-five current construction/stormwater authorizations have been
issued within the sub-watershed (Table 6). One assessment was conducted within the sub-
watershed as part of this study.

In order to link impairment detected at the assessment station to the presence of nonpoint
source pollutants, a roadside survey was conducted within the watershed upstream of YELT-33a.
Percent landuse was estimated as: 9% deciduous forest, 8% first successional forest, 55%
evergreen forest, 6% residential, 9% mining, 1% row crop, 9% pasture/hay, and 3% cattle
production (Table 13). The NPSI score indicated the watershed to be highly susceptible to
nonpoint source impairment from roadside erosion, silviculture, and cattle production (Table 1d).

Despite fairly heavy sediment deposition (52% sand), the habitat quality was evaluated as
“good” (Table 3d, Table 2d). Thirteen EPT families were collected at this location, indicating
the aquatic macroinvertebrate community at YELT-33a was “unimpaired” (Table 3d, Fig. 3d).
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Sub-Watershed: Hurricane Creek
NRCS Sub-Watershed Number 120

Station Assessment Date Location Area Classification
Type (mi2)
NFHT-1 Macroinvert 1997 North Fork of Hurricane Creek 13 F&W
@ unnamed rd nr Tuscaloosa Co 59
HCRT-1 Fish 1998 Hurricane 14 F&W
@ unnamed Tuscaloosa Co Rd nr Co. 59
HCRT-2 Macroinvert 1996, Hurricane Creek 29 F&W
Fish 1998 @ Tuscaloosa Co. Rd. 59
HCRT-3 Macroinvert 1996, | Hurricane Creek @ end of Chigger Ridge 64 F&W
Fish 1998 Rd (upstream of Confluence with Kepple
Creek)
HCRT-3a Fish 1998 Hurricane Creek 72 F&W
H-1 Macroinvert 1996, Hurricane Creek 108 F&W
Fish 1998 @ Tuscaloosa Co. Rd. 88
HCRT-3t Macroinvert 1996, Kepple Creek @ end of Chigger Ridge 9 F&W
Fish 1998 Rd (upstream of confluence with
Hurricane Creek)
LHCT-2a Macroinvert 1996 Little Hurricane Creek 3 F&W
at unnamed rd. nr Alabama Hwy 7

Percent land cover was estimated as 3% low intensity residential/industrial, 3%
transitional barren, 37% deciduous forest, 17% evergreen forest, 33% mixed forest, 34%
pasture/hay, and 3% row crop (U.S. EPA 1997b). Nine current mining NPDES permits and
thirty-six construction/storm water permits have been issued within the Hurricane Creek sub-
watershed (Table 6). Hurricane Creek was listed on Alabama’s 1996 303(d) list due to metals,
pH, siltation, organic enrichment/dissolved oxygen violations (Table 8). Surface mining,
subsurface mining, petroleum activities, and mine tailings are listed as the sources of these
problems (ADEM 1996f). One aquatic macroinvertebrate assessment was conducted on the
North Fork of Hurricane Creek during the 1997 NPS study. In 1996, five sites were assessed
within the Hurricane Creek watershed during an intensive survey of water quality conditions
within the watershed. Six sites were assessed by GSA in 1998.

North Fork of Hurricane Creek

A roadside survey conducted within the North Fork of Hurricane Creek upstream of
NFHT-1 estimated landuse as 12% deciduous forest, 12% first successional forest, 39%
evergreen forest, 3% commercial, 17% residential, 1% industrial, 12% mining, and 4% pasture
(Table 13). The potential for impairment was rated as high primarily due to roadside erosion,
silviculture, mining activity, and development within the watershed.

The substrate at NFHT-1 was composed primarily of depositional sand (49%) and silt
(20%) overlaying gravel, cobble, bedrock and boulder substrates (Table 2d). The habitat quality
was assessed as marginal for riffle/run streams due to poor instream habitat resulting from
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deposition and lack of adequate bank stability (Table 3d). Three EPT families were collected at
NFHT-1, indicating aquatic macroinvertebrate community to be severely impaired (Table 3d,
Fig. 3d). The results of chemical analyses are presented in Appendix J. Total dissolved solids
(1364 mg/1), sulfates (771 mg/1), chlorides (291.5 mg/l), and conductivity (1314 pmhos at 25°C)
were very elevated at this station, suggesting impairment from mining activities (Appendix J).

Hurricane Creek

A roadside survey of a portion of the Hurricane Creek drainage, upstream of HCRT-1,
was conducted by the ADEM during a 1996 intensive monitoring effort (ADEM 1996h).
Landuse was estimated as 18% deciduous forest, 7% first successional forest, 69% evergreen
forest, 2% commercial, 2% residential, and 2% cattle production (Table 13). Nonpoint source
impairment was evaluated as high due to silviculture, roadside erosion, and development (Table
1d).

A fish IBI assessment was conducted at HCRT-1 by GSA during a 1998 assessment of
the Hurricane Creek subwatershed. Results of the assessment indicated the fish community to be
in “good” biological condition with an IBI score of 50 (Table 4d, Fig. 4d).

Hurricane Creek at HCRT-2 was assessed during a 1996 intensive survey. Hurricane
Creek at this location is a riffle/run dominated stream with substrate composed primarily of sand
(49%) and silt (40%) with small amounts of bedrock, boulder, cobble and gravel (Table 2d).
The habitat quality was slightly impaired due to sediment deposition and poor instream habitat
(Table 3a). Eight EPT families were collected indicating the aquatic macroinvertebrate
community to be “slightly impaired” (Table 3d, Fig. 3d). Conductivity and total dissolved solids
were higher here than the upstream station HCRT-1 (Appendix L-4). A fish IBI assessment was
conducted by GSA in 1998. Results of the assessment indicated the fish community to be in
“poor” biological condition with an IBI score of 30 (Table 4d, Fig. 4d).

Hurricane Creek at HCRT-3 was also assessed during the 1996 intensive survey.
Hurricane Creek at this location is a riffle/run dominated stream with substrate composed of
bedrock, boulder and cobble with lesser amounts of gravel, sand and silt (Table 2d). The habitat
quality was slightly impaired due to sediment deposition and poor riparian zone measurements
(Table 3a). Eight EPT families were collected indicating the aquatic macroinvertebrate
community to be “slightly impaired” (Table 3d, Fig. 3d). Conductivity and total dissolved solids
were also elevated above background (HCRT-1) but were slightly lower than the next upstream
station HCRT-2 (Appendix L-4). A fish IBI assessment was conducted at this site by GSA in
1998. Results of the assessment indicated the fish community to be in “poor-fair” biological
condition with an IBI score of 36 (Table 4d, Fig. 4d). Another fish IBI assessment conducted by
GSA further downstream from HCRT-3 (HCRT-3a) indicated the fish community there to be in
“poor” condition with an IBI of 28 (Table 4d, Fig 4d).

The furthest downstream station on Hurricane Creek to be assessed was H-1. This
location has been monitored in conjunction with ADEM’s ambient monitoring program since
1974 and was established in order to detect nonpoint discharges from surface mining (ADEM
1996). The substrate at H-1 was primarily composed of gravel (40%) and sand (35%) with
smaller amounts of cobble (10%) and silt (11%) (Table 2d). The habitat quality was evaluated
as “good” (Table 3d). An aquatic macroinvertebrate assessment conducted in 1996 indicated the
station to be “moderately impaired” with seven EPT families collected (Table 3d, Fig. 3d).
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Monthly chemical analyses indicate conductivity, fecal coliform, and total dissolved solids were
elevated above the background station (HCRT-1) (Appendix L-4, L-9) (ADEM 1996h). A fish
IBI assessment was conducted at this site by GSA in 1998 (O’Neil 1998). Results of the
assessment indicated the fish community to be in “poor” biological condition with an IBI score
of 30 (Table 4d, Fig. 4d).

Little Hurricane Creek

An aquatic macroinvertebrate bioassessment was conducted at one location and water
samples were collected from two locations on Little Hurricane Creek during the 1996 intensive
survey. Little Hurricane Creek at the upstream location (LHCT-2a) was a riffle/run dominated
stream with substrate composed of sand (45%) and silt (35%) with small amounts of bedrock,
boulder, cobble and gravel (Table 2d). The habitat quality was slightly impaired due to
inadequate instream habitat and sediment deposition (Table 3a). Ten EPT families were
collected indicating the aquatic macroinvertebrate community to be “slightly impaired” (Table
3d, Fig. 3d). Water samples were collected at this location and another further downstream
(LHCT-2b) (Appendix L-4). The August 28, 1996 samples were collected during a rain event.
Turbidity, fecal coliform, iron, total suspended solids, and total dissolved solids were elevated at
the